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8 Summary

Summary

Considering the current cooking fuel energy miSub-Saharan Africa, domestic biogas
adoption offers many benefits to local househdldiss study focuses on biogas adoption in
Kenya, where the potential for biogas is hundreek$ higher than the number of current
installations despite decades of promotion sineel®80s. The study contributes to the body of
knowledge on biogas adoption by exploring the hbakeperceptions of biogas benefits and
challenges in an attempt to elicit the underlyiagonales influencing their adoption decisions.
The methods employed comprise semi-structured fgmugp discussions with non-users, and
interviews with users.

The findings comprise descriptions of the perceiatdbutes of biogas use, and rationales for
the main challenges of biogas adoption. Thereuiaddo be a preference for biogas, considering
its attributes of use. However, the financial effeaf biogas adoption are shown not to be well
understood among households. Consequently, igisearthat the label of biogas as an expensive
fuel may dilute the interest and effort of potelntisers to consider it seriously. Furthermore, lack
of information was also clearly stated as a chgkerven in the locations where biogas users
lived. An unexpected issue of lack of interestxtplere the option of biogas emerged in the
fieldwork discussions. Moreover, it was found ttieg perceived inability to save and the
unwillingness to take credit were the other chg&npreventing households from biogas
adoption. An alternative biogas acquisition modetiee principle “pay for use” was discussed
with respondents and generated a very positivebfieedd Stemming from all the findings,
recommendations for biogas promotion are provided.

IVM Institute for Environmental Studies
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1 Introduction

Biogas energy for households can be a way to lemseéironmental, health and energy problems
in countries of Sub-Saharan Africa. Deforestat®one of pressing issues in Africa threatening
the societies with its associated negative affestthe ecosystems, agriculture, and,
consequently, the economies. However, growing Afripopulations still heavily rely on

firewood as the main household energy source, atitgufor over 80% of household energy
consumption (IEA, 2010). In addition, the widesgreiae of biomass fuels causes indoor
pollution, which ranks among the top five most &tfactors in the developing countries (WHO,
2005). Evidently, a change in cooking fuels is meetb deal with these problems. Moreover,
with respect to the global and local risks of clienehange impacts and the available potential for
renewable energy, a change towards a greener emixghould be pursued.

1.1 Cooking fuels in Kenya

This study focuses on biogas as an energy sour@®@king for households in Kenya. Cooking
is the most energy intensive activity for housebatddeveloping countries (Murphy, 2001) and
the current cooking energy mix in Kenya is not aimgtble in many aspects. Firewood is still the
most important source of cooking energy, accourfin@g8% of household energy consumption,
while in the rural areas this share is as highd8s &enyan Integrated Household Budget
Survey (KIHBS) 2005/06, cited in Gichohi, 2009).eTéther cooking fuels used are charcoal and
kerosene (see Figure 1).

Electricity
M Kerosene
M Fuelwood
m Charcoal
mLPG

M Biogas

Figure 1. Household energy sources for cooking in Kenya.
Source: KIHBS 2005/06 cited at Gichohi (2009).

The widespread household reliance on firewood &adcoal contributes to the pressures for
deforestation. Collecting firewood is a time-consugractivity resulting in opportunity costs and
hard work for women. Moreover, all three most usedking fuels, accounting for 95% of total
cooking energy consumption, cause indoor pollutwmich means that most of the households
currently live under the conditions harmful to hiealLastly, from a global perspective, the use of
current cooking fuels produces greenhouse gas iemssand thus contributes to global warming.

A switch to biogas udet a household level may be advantageous witlecesp all of the above
mentioned issues. Moreover, biogas adoption offensetary incentives to reduce household

! A domestic biogas installation comprises an unaengd-placed biogas digester, which is fed with the
dung of (diary) cattle and water or cattle urindnéstorganic waste can also be used). Anaerobic
digestion process takes place and produces meti@megas that is similar to the natural gas andlmn
used for cooking, lighting or as a fuel for an emgor an electricity generator (ISAT, 2009).
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10 Introduction

spending on cooking energy. The savings from foeggpending on other cooking fuels in many
cases exceed biogas installation costs over tim@ (@i, 2009). This should be an important
criterion for cooking fuel choice since a housetlofpending on cooking fuels may range
between Ksh 14,000-80,000 annually (Gichohi, 208@jch takes up a significant share of an
average household incom€&onsequently, alleviating such expenditure thiobiggas adoption
can significantly improve a household’s livelihood.

1.2 Biogas adoption gap

From the technical feasibility side, there is ahhiptential for domestic biogas in Kenya since
local climate conditions are favourabnd necessary inputs are available to many holdseho
64% of Kenyan households rear cattle (KIHBS 200%i6& in Gichohi, 2009), and minimum

35 out of 71 districts in Kenya are evaluated teehihe technical potential for biogas (ETC
Group, 2007). The estimates of biogas potentigl gagatly due to lack of country-wide data and
different underlying assumptions. The availabléngstes of technical biogas potential range
between 500 -1,200 thousand digesters (Biogassiterdife, 2007; Gichohi, 2009). Further
considering only the households with stable inctorgccess funds and, the estimates of market
potential fall to 170-240 thousand biogas digedeisC Group, 2007; Gichohi, 2009).

Recognizing its potential, biogas technology hamnlectively promoted in Kenya since the early
1980s. Nevertheless, its diffusion has not pickeemnd the actual number of registered biogas
installations is around 1400 digesters (Gichoh@@pwhich still is hundred times lower than the
most prudent estimate of biogas potential (seer&igu

Technical biogas potential: 0.5-1.2 million units

Market potential: 170-240 thousand units

Registered installations:

1400 units

Figure 2. Biogas adoption gap in Kenya.

The reasons underlying the biogas adoption gapadidén Kenya and hampering biogas
dissemination in other developing countries areeskkd by many studies. These studies could
be roughly grouped by their focus on supply andatehrelated issues (see Section 2 for the
detailed literature review).

2 Gichonhi (2009) estimated the average householdrsgseon cooking fuels in 22 districts of Kenyao b
in the range of Ksh 14,000-80,000. Meanwhile, ancghevey (Mwigiri, 2009) reports the same
household expenses to be of around Ksh 50,000 Bpnua
The estimates of spending can only be comparettio&gtors of household income since the actual data
were not possible to obtain. In 2008 gross natior@me per capita was Ksh 55,000 (KNBS, 2009)
while a household on average had 5.6 members agdb®mbf population officially employed (KIHBS
2005/06 cited in Gichohi, 2009). The majority ofgesdents of this study indicated having household
income below Ksh 200,000 per year.

3 Ambient temperatures in Kenya have little daily aedsonal fluctuations, and this allows using biogas
digesters without additional heating. The higher immifstemperatures are the more productive is biogas
digester (ISAT, 2009).

IVM Institute for Environmental Studies
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From the supply perspective, the issues addressagdrise: lack of capacity of biogas supply
sector to meet the technical potential and proni@dechnology; regulation and accreditation
issues for quality control and ensuring contractimpetence; also technical issues of sustainable
technology exploitation, maintenance and reasonfafioires (see ETC Group, 2007; Ni & Nyns,
1996; Parawira, 2009; Quadir, Mathur, & Kandpal30

From the demand side, most of the previous resealield on household surveys to elicit the
socio-economic differences between biogas usersamdisers or to extract the stated reasons
for biogas non-adoption (see Mwakaje, 2008; Mwjditakenzi, & Ochola, 2009; Walekhwa,
Mugisha, & Drake, 2009). Consequently, the mairghsadoption barriers identified correspond
to a household’s lack of abilities to adopt biogath respect to differences in socio-economic
characteristics between biogas users and non-Udesstated reasons for biogas non-adoption,
likewise, refer a household’s inabilities to adbjaigas, mostly due to lack of information about
the technology and financial problems to obtainrtbeded funds. However, a household’s
preference for biogas is often assumed to be préséme set-up of the studies, and the
underlying factors driving or suppressing the meafiee for biogas are not addressed. Also
household perceptions of biogas adoption challeagegot thoroughly explored, which
provides a niche to fill in.

1.3 Focus of the study

Biogas adoption decision, as any adoption decigiannot escape the behavioural aspects and
individual perceptions of product attributes (Adesk& Baidu-Forson, 1995; Wilson &
Dowlatabadi, 2007). This paper contributes to thaylof knowledge on biogas adoption by
exploring household perceptions of biogas as aingdigel and their possible effects on the
decision to adopt the technology. Therefore, theranching research question is:

What are the perceived benefits and challengegdntiing household decisions on
biogas adoption in Kenya?

In this study the term “adoption” is defined asoai$ehold’s decision to acquire and rely on using
a certain technology, in this case biogas. The @alopecision is analyzed in two stages,
corresponding to two research sub-questions:

1. What are the perceived attributes of biogas usednting the preference for biogas? Is
there a recognized preference for biogas?

2. Ifthere is a recognized preference for biogas,tvahathe perceived challenges
preventing households from biogas adoption?

To answer the first question, positive and negadsfgects of biogas use were explored and
compared in order to picture the strength of tlefggence. Meanwhile, the second question
focuses on the perceptions of challenges of biedaption, which are related to household
abilities to adopt biogas, if there is already @gnized preference.

With respect to the exploratory nature of the reseguestions, qualitative research tools were
employed. The key informants of the study were bhokls without biogas, but having a
technical potential to adopt it (hereinafter, n@es). In addition, nine interviews with biogas
users were conducted, and the obtained informatasused as comparative material. The
product of this study is a structured narrativeeldasn non-user perceptions and an analysis of
their possible implications on the biogas adoptap.

This study provides useful information for the mesis actors and other institutions related to
biogas promotion, especially, but not limited tonka. The outlined rationales of potential users
indicate what aspects of biogas adoption shouladokeessed and how biogas promotion could be
facilitated. Biogas also shares some similaritiéh wther renewable energy sources in terms of

IVM Institute for Environmental Studies



12 Introduction

the cost structure and its environmental benéfterefore, the insights of this research could be
relevant to the adoption studies of other renewabérgy technologies for households.

The paper is organized as follows. Section 2 pexvithe literature review on biogas benefits and
challenges. The research methods, content andndefsige fieldwork are described in Section 3.
Section 4 presents the results of this study dd/alecording to the research sub-questions: the
first part elaborates on the perceived attribufdsagas use, while the second part focuses on the
challenges to biogas adoption given the recogrmreférence for its use. Section 5 provides the
discussion of the results. Lastly, conclusions mdmmendations are presented in Section 6.

IVM Institute for Environmental Studies
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2 Literature Review

The literature review describes previous reseancbiegas adoption focusing on the issues that
could influence households’ perceptions of biogéption. The findings are split into benefits
and challenges.

2.1 Literature on biogas benefits

Although biogas is praised in the literature ferritany benefits, it is important to consider which
of the benefits accrue directly to the householdgibiogas and which profit the society at some
level, since it has different effects on a housglsadoption decision (Ni & Nyns, 1996). Below
biogas benefits are presented according to theipients.

First and foremost, biogas adoption can bring migtprivate benefits to households. Since
biogas is a substitute for other cooking fuelseduces household spending on cooking energy.
Previous research shows that households use afiuigle rather than rely on one fuel for
cooking, therefore, the use of biogas rarely stiiss other cooking fuels completely: the
substitution rate is found to be 50-80% (GichoBQ2, Mwigiri et al., 2009). With 80%
substitution, the incurred savings are proven tweigh the installation costs within a period of
up to ten years in many Kenyan distfd@ichohi, 2009). Furthermore, switching from
traditional cooking fuels, like firewood, reducég workload for women and children, who are
typically involved in firewood collection (Brown0D6; Mwakaje, 2008). The time savings on
firewood collection amount up to 50-90 hours penthpowhich could be used to engage in other
economic activities (Jain, 2010; Mwakaje, 2008) rétver, biogas is a clean cooking fuel since
it produces no smoke; therefore, it reduces ingadiution and the associated risks of respiratory
and eye problems. Pant (2007) shows that firewomaldvbe the most expensive cooking fuel in
Nepal if its health costs would be accounted fohik study it also calculated that the savings
solely on the foregone health costs can outweighi@jas installation costs over a plant’s
lifetime. Biogas use may also improve sanitatioodigh contained cattle manure management,
which otherwise poses a risk of spreading paradisieases (Brown, 2006; Karakezi, 2002;
Remais, Chen, & Seto, 2009). In addition, biogds giroduct is bio-fertilizer, which can
substitute the chemical fertilizer or cattle manuireould induce more savings on chemical
fertilizer and increase harvest yields due to tigbdr effectiveness of the effluent since it
contains all the nutrients in a more accessiblmflmr plants’ uptake (Akinbami, llori, Oyebisi,
Akinwumi, & Adeoti, 2001; Brown, 2006). All in alfindings exist that biogas can improve the
financial situation of many households considednty cooking fuel expenditure; however, if all
other benefits are evaluated, the effect of bigg@yen more advantageous.

On the other hand, biogas yields some importamireat benefits that serve society rather than a
user’s household. However, they may also be coretidey a household to some extent as it
benefits one’s community. Most importantly, biogga sustainable solution to provide energy.
Biogas use is reducing household demand for firelwvths it contributes to mitigating
deforestation. In South-West China, one househsilthubiogas instead of firewood (which
accounts for 60% of household energy consumptiatilasly to Kenyan households) for a year
can save around 3 tons of firewood, which is comiplarto one acre of forest (Jian, 2009).
Furthermore, from a global perspective, biogasdaraon neutral source of energy, thus

* The net present values of biogas projects werelleadr! in 15 districts of Kenya based on household
spending on other cooking fuels, and average biogiallation and maintenance costs. A discount rate
of 12% was applied, which accounts for the cost eflitifinanced through a cooperative (Gichohi,
2009).
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14 Literature Review

contributes to lowering carbon emissions thouggitical fuel substitution and preventing
methane escaping into the atmospRehéu, Yaoqiu, Ningsheng, Zhifeng, & Lianzhong, 2008

2.2 Literature on challenges of biogas adoption

Despite the multifaceted benefits, biogas adopsarot picking up in Sub-Saharan Africa,
including Kenya (Gichohi, 2009; Parawira, 2009; @kdiwa et al., 2009). The literature on
biogas adoption points out different challengesvérang the issue from different perspectives.

A group of studies looks at the biogas adoptionfgam a market perspective addressing mainly
supply related issues. First, the capacity of lsagigoply is insufficient to promote the
technology to meet its potential: there are too &etive technicians in Kenya, and the
promotional activity is scarce (ETC Group, 2000ttRermore, the sector in Kenya and other
developing countries is not regulated at a natitnadl: the accreditation of suppliers is not
centralized; there is a lack of installation staddaand quality control, which leads to inadequate
competence and service of suppliers (ETC Group/2Barawira, 2009). Consequently, the lack
of competence and experience among biogas contsdantweases the incidence of poor quality
plants being built and leads to higher failure sgtearawira, 2009; Quadir et al., 1995). The
failure rates are further increased due to the tdgost-installation support, poor user access to
maintenance services, as well as lack of respditgi@nd proper management among users
(Parawira, 2009; Quadir et al., 1995).

The impact of the supply and technical issues arséloold’s perceptions is noted in a few
studies. Some potential users may be deterredebydbative image arising from biogas failure
incidents (Mwigiri et al., 2009) and difficulties bbtain technical support (ETC group, 2007;
Jian, 2009; Mwakaje, 2008). The perceived techmaglirements for additional labour may also
be deterring (Jian, 2009). Acceptability of uselohg to produce cooking gas, are cited as a
challenges in certain societies (Quadir et al. 5}98owever, this issue is not pronounced in the
studies of potential biogas users in Kenya (ETCuBr@007; Mwigiri et al., 2009).

Another group of studies analyzes the issue ofdsi@agloption at the micro level to elicit the
reasons for biogas adoption as stated by househlbildemand side. There are two most
pronounced challenges in these studies: finanoiformation issues. According to a
household survey in one district of Kenya, the latknowledge about biogas technology is the
main reason for non-adoption indicated by 44% efréspondents, while lack of money is
pointed out by another 32% of the respondents (liingtyal., 2009). Another qualitative study
in Kenya also highlights the affordability issuerad with hesitance to take a credit, and lack of
awareness among potential users (ETC Group, 2807Qusehold study in Tanzania portrays
the un-affordability of biogas as the main obstécladoption, stated by 75% of respondents,
while the information barrier is reported to be ligehle (Mwakaje, 2008). In addition, a case
study in a village of China shows that the finahpay-off of biogas adoption may not be
perceived, while confirming the pronounced barr@rkigh up-front costs and lack of
knowledge about the technology (Jian, 2009).

Finally, there are studies addressing the isswexhynining the socio-economic differences
between biogas users and non-users. It is fournK#érayan households with higher education of
household head, higher household income, larger $a&zes, more cattle possessed, especially if
zero grazing is used, are more likely to be biagaes's in Kenya (Mwigiri et al., 2009).
Walekhwa et al. (2009) confirms that a higher inecand more cattle owned lead to biogas

®> A domestic biogas digester of 1®oan save up to 1.5 t GPer year, using coal combustion for the same
amount of energy as a baseline. In addition, biagasprevents a large portion of methane, which is
over 20 times more powerful greenhouse gas than @@#uced by cattle rearing, from escaping into
the atmosphere. However, the precise estimatiortéparticular biogas impact are difficult to make.
(Yu et al., 2008)
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adoption in Uganda. In his study several otheitaites are found to have a significant impact on
biogas adoption as well: younger household headfiey maybe more risk taking to try novel
technologies; larger household sizes, since therenare people to share the additional labour,
and higher costs of alternative fuels, which insesathe savings from biogas. Interestingly, the
same study has found education to be negativetgleded with biogas adoption once the
respondents have obtained post-secondary educAgoordingly, higher educated people opt
for administrative and management positions and tetive in urban settings, while biogas is
depicted as an energy source for the rural people.

In principle, the differences of socio-economictfes echo some of the stated reasons for biogas
non-adoption. First, the stated lack of money isstsient with findings that biogas users have
better access to funds due to their higher incavhé&h should correlated with more cattle and
larger farm sizes. Moreover, the stated challerigac of information is consistent with the
findings that the younger and sufficiently educdtedsehold heads are more likely to adopt
biogas, since they may have the skills to acquii@mation.

The presented literature findings are summarizeédenTable 1.

Benefits of Biogas Adoption

- Monetary savings on cooking fuels

- Time savings and reduced workload for women
Private benefits - Reduced indoor pollution

- Improved sanitation

- Bio-fertilizer

- Reduced deforestation pressures

External benefits o
- Lower greenhouse gas emissions

Challenges of Biogas adoption

- Lack of supply capacity

- Incompetence of contractors

- Lack of centralized supplier accreditation

- High biogas failure rate

- Lack of post-installation support and maintenarergises
- Improper management by users

Supply related issues

- Lack of knowledge/ information;
- Lack of money

- Hesitance to take credit

- Unperceived pay-off effects

- Additional labour

Stated reasons for
biogas non-adoption

Technology related - Negative image of biogas failure incidents
demand deterrents - Unmet user expectations on biogas output
- Lack of access to technical support

- Higher income

- Larger farm sizes

- More cattle

- Zero grazing of cattle

- Larger households

- Higher (sufficient) education of household heads
- Younger household heads

- Higher cost of other fuels

Socio-economic
characteristics of biogas
users compared to non-
users

Table 1. Summary of the literature findings on biogas biseind challenges to adoption.
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3 Methodology

This chapter introduces the reader to the resaaethods used. First, the advantages and
limitations of qualitative research are outlinedc@&nd, the contents of the fieldwork interactions
are presented. Third, the fieldwork design is ergld. And lastly, the actual fieldwork process is
described along with the limitations encountered.

3.1 Research methods

This study was based on two semi-structured metbbdsalitative nature: focus groups
discussion§ (hereinafter, FGDs) with non-users and intervievits biogas users. Qualitative

data from FGDs with non-users was the main sourgg@mation for answering the research
questions posed; therefore, the fieldwork desiga eemtred on the FGD settings. Meanwhile,

the information obtained from the user intervievaswsed to compare their experiences with the
non-user views on the same issues.

The reasons for choosing a qualitative researctoapp stem from an intention to discover new
insights to explain the biogas adoption gap in Keftgm a household point of view. As outlined
in the literature review, the previous studies addithe demand issues of the biogas adoption by
employing mostly quantitative methods. This stuglgifferent and complementary in its
approach. The methods used are exploratory ineatith an aim to reveal the variety of

possible underlying rationales of Kenyan househthidsaffect their decision on biogas

adoption. The questions employed can be generdiratidgs comprise both, what respondents
have said and what was not said at all.

Qualitative research has eg-anteassumptions that could limit the variety of poks#mnswers;
instead the exploratory approach is helpful andleddo shield new insights on the observed
phenomenon. Also qualitative research is effedtiveapture the variety of explanations on the
issue while maintaining a feasible number of intoas under given time or budget constrains.
Moreover, FGD as a tool is very commonly appliedustomer research as it allows explaining
observed customer behaviours better (Maynard-Tu@K£0).

However, the results of qualitative research shoelihterpreted carefully for not to make
incorrect conclusions. Notably, qualitative resbarannot reveal a prevailing cause-effect
relationship that could be projected to the majaritcases: it does not differentiate between
more and less dominant views. However, its aimatility is to extract the variety of possible
explanations for the meanings behind the obserebdwour trends, like possible explanations
of household rationales related to biogas adopti@onsequently, the output of this study should
be read as a picture of possible ways to perchweption to adopt biogas in the minds of
Kenyan households. Quantitative studies shouldbbdwcted to test the qualitative insights on a
representative sample in order to measure thevaake to the majority of population.

3.2 Content framework

Since the research question of this study is eafoy and not addressed to specific issues of
biogas adoption, the interactions with respondeotsained both: general questions to identify
the issues related to biogas adoption and prolespérific issues, which were based on the

® Focus group discussion is “a group situation inclthihe participants talk with one another under the
guidance of a moderator for the purpose of gemggalevant ideas and information.” (Kumar ,1987,

p. 4)
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findings of previous research. The guidelines f8DHacilitator and the questionnaire for a user
interview can be found in Annex A and Annex C, exjvely.

Both questionnaires, for user interviews and foDBGcovered the following topics:

1. Technology & Information sources

Benefits of biogas use

Challenges of biogas adoption and use

Financial effects of biogas use

Funds for biogas adoption

Alternative biogas acquisition model: “Gas for cash

ok wn

The discussions started with neutral questionstaliogas technology and information, to
encourage the group to share and refresh their ledge on biogas working principles and
possible information sources. In the discussionbiogas benefits, all the benefits presented in
the literature review were discussed by respontentsur initiative. Discussing the challenges
of biogas adoption and use, likewise, the respasdeere first confronted with general
questions and then a checklist was used to adsjpes#ic issues. The issue of funds was
assessed separately; while the lack of informatias not addressed specifically as the fieldwork
was designed to go around this issue (see SecBynSpecial attention was given to the
financial effects of biogas and its comparisontteeofuels, since literature indicates that biogas
pay-off may not be recognized (Jian, 2009). Finally alternative biogas acquisition option was
presented for feedback: the “gas for cash” modbichvis described along with the results (see
Section 4.2.2). The issues emerged during the sksmos were later grouped according to their
relevance to the research sub-questions.

The same list of topics for discussion was maimigim all fieldwork activities. It was
instrumental for comparing the answers of differ@spondent groups and observing to what
extent their characteristics may imply differenoeperceptions of biogas adoption.

3.3 Fieldwork design

The following sections describe the design of takelWork activities and reasons for the choices
made.

3.3.1 Differentiation of fieldwork settings

Since the focus of this study was on the outpahef~GDs with non-users, the fieldwork was
designed in order to organize a number of focusmgavith different settings that could add to
the variety of results. According to the FGD meiblody (Krueger & Casey, 2000), if different
respondent characteristics can add new insigh&sassue, separate FGDs have to be organized
for each respondent group, while striving to enfumamogeneity within a group. Homogeneity
within a focus group facilitates the analysis beesatlne obtained respondents’ opinions can be
clearly attributed to their particular charactecist

The following criteria were considered when desigrnihe FGD sampling strategy:

1. Peri-urban vs. interior area. A peri-urban area is defined as being geograghichise
to an urban center, exhibiting high population dgrend having many people who earn
a share of their income through wages, likely mtinban centre. Interior area comprises
rural villages and small towns situated far from thiban centers, with lower population
density and higher reliance on subsistence farniihg.level of urbanization is relevant
to biogas perception as it represents different giips in terms of their living
standards and contexts (Sahn, & Stifel, 2003), wHetermines different priorities for
spending, income sources and risks, thereforesrdift accessibility to credit (Gichohi,
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2009). Moreover, the cooking fuel mix is also vdifferent in urban and rural areas (see
Figure 3). A prerequisite for our area choice wasféicient technical potential for
biogas, in terms of availability of cattle and watk preference was given to areas with
high market potential in terms of short paybackqzbon the investment into biogas. In
this case the fieldwork results could be attributetighly potential users, whose
reasons for biogas non-adoption are of a parti¢otarest.

Urban households Rural households

2% g% 1% 3%

45%

10% 88%

H Kerosene M Fuelwood B Charcoal B LPG M Electricity

Figure 3. Household energy sources for cooking in urbanraral areas of Kenya.
Source: KIHBS 2005/06 cited at Gichohi, 2009.

2. Locations with and without biogas usersLack of awareness is sited as one of the
main reasons for low biogas adoption in Kenya &eeion 2.2). Therefore, it was
expected that the respondents who live in the feigthood of a biogas user would
elicit different reasons for biogas non-adoptiaieo than the lack of information. In
addition, comparing the latter respondents’ vievth whose of the respondents living in
locations without biogas was expected to show wfsgrepancies of information, if any,
emerge due to different of exposure to the techgylm each area, it was decided to
conduct FGDs in two locations with biogas usersrifer to have more informed
respondents, and in one location with no biogasraddor comparison.

3. Female vs. male participantsDifferent genders of participants relate to diigtrroles
in the use of cooking fuels. Most of the work rethto cooking fuel preparation and
cooking is done by women (Brown, 2006), while fin@haffects concern the entire
household. Therefore, perceptions of biogas coelditberent among men and women.
In addition, FGD guidelines often advice to conde@Ds with participants of the same
gender (Krueger, & Casey, 2000). Consequentlyaghdocation two focus groups were
conducted with female and male participants bangrviewed separately.

User interviews were to be conducted in the samatilons where FGDs were organized or in the
locations nearby. Actually, the FGD locations wiibgas users were to be chosen according to
the locations of biogas users participating inm@search. If a location was known to have biogas
users, there had to be at least one user agreebeihterviewed, to organize FGDs there. User
interviewees were not differentiated by any ofd¢heeria used for FGDs, but there were certain
conditions applied for their selection (see SecHdh?2).

In total, there were 12 FGDs and 9 user interviesrgducted in two areas and six locations for
the FGDs and two additional locations nearby fdranser interviews. The overall layout of the
fieldwork is presented in Figure 4.
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AREA Peri-Urban NAIROBI Interior MERU ]
BIOGAS YES YES
AROUND
LOCATION Ruku Kerarapon Kabete Kithirune Timau Kianthumbi
2 FGDs 2 FGDs: 2 FGDs: 2 FGDs: 2 FGDs 2 FGDs:
Ruku men Ker. men Kabete men Kith. men Timau men Kianth. men
Ruku women Ker. women Kabete Kith. women Timau Kianth.
women women women
2 Uls: 1Ul: 2 Uls: 1UL:
User A User C User E UserJ
User B User F
1Ul nearby: 2 Uls nearby:
(Bulbul) (Nthimbiri)
User D User G
User H

Figure 4. Fieldwork design.

3.3.2

There were a few criteria applied for the selectibparticipants irrespective to the different
fieldwork settings.

Respondent selection criteria

All FGD patrticipants were interviewed prior to aBb event to fill a short questionnaire on their
personal and household information (see Annex Bg fdllowing criteria were decisive for the
selection of FGD participants:

1. Influence to household decision making: the tapgeticipants were household members
who make decisions on the cooking fuels used im Hmisehold, namely, a household
head or a wife to a household head.

2. Awareness of biogas technology: It was crucialffierrecruited participants to be
familiar with the basics of biogas technology; ottiee, they would not contribute to
the discussion. Therefore, everyone was askeckibshe knows about biogas as a
cooking fuel.

3. Technical potential: it was aimed to recruit papénts from the households which had a
sufficient technical potential to adopt biogas: iminm 2 dairy cattle, preferably kept
under zero or mixed grazing, though free rangeailss allowed because grazing type
can be changed.

The level of household income is also importantioth biogas adoption and group
homogeneity. However, it was hard to obtain suébrination before recruitment and socially
inappropriate to refuse a participant based onittiffiismation after approaching. Therefore, such
information was gathered but not used as a setectiterion. Other information about FGD
participants was gathered to be used as backgiatorchation.
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In addition, there were a few criteria used fordk&ction of biogas users to be interviewed:

1. The main criterion was that the biogas installatsnsed only for their household’s
consumption, excluding the installations used fonmercial or institutional activities,
like hotels or schools.

2. The targeted interviewees were a household headvife to a household head, the
actual decision makers.

3. The users who had a biogas digester in use feaat 6-24 months were preferred
because in such cases they would have sufficienéxgerience, while still recalling
their decision to adopt a biogas digester andebsans for it.

3.4 Fieldwork process and limitations

The entire fieldwork took place in May, 2010, lagtifor the period of three consecutive weeks.
FGDs and user interviews were organized simultasig@nd conducted interchangeably,
without a predefined order. The following sectialescribe the actual process of the fieldwork
and limitations encountered (see Table 3 for tmensary of limitations).

3.4.1 Choice of areas

It was chosen to research two areas, namely peairuocations around Nairobi (hereinafter,
peri-urban Nairobi) and interior locations in therfral Meru district (hereinafter, interior Meru;
see Annex E for the maps). The researched locabioperi-urban Nairobi belong to different
districts; namely, Kiambu and Kaijado. However csirfKaijado district is very large and expands
in to the interior, Kiambu district data was takerbe representative of all the locations in peri-
urban Nairobi.

The areas were selected based on the estimatidmsgafs market potential provided by Gichohi
(2009, see Footnote 4). Both Meru central diseid Kiambu ranked as the second and the
forth, respectively, among the most potential ditdrin the sample. In both districts the
estimated payback period for a biogas plants aneouat 3-4 years.

Payback . % of % of % of
; Population . % of
. period for . households  households population .
District . density, . . literate
biogas plant with wage that sort below national .
people/km2 . . . population
(years) income credit poverty line
Kiambu 4 660 63.6 27.7 25 94.8
Meru
3 175 10.0 15.2 41 81.3
Central

Table 2. Population differences in areas researched.
Source: Gichohi, 2009.

The two selected areas are very different in tle@®l of urbanization, Nairobi being the largest
urban center in East Africa. Consequently, thdfedences comprise: population density, share
of people earning their income through wages, tiseedlit, and literacy rates (see Table 2).

3.4.2 Selection of locations

In each area, the aim was to find two locations&witnimum one biogas user in the
neighbourhood and one location where there is ogas. Therefore, the choice of fieldwork
locations with biogas was restricted by the avéglaontacts of biogas users. We also needed
some guidance to find locations where it was kntiva there was no biogas, while households
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had cattle and preferably used zero-grazing uBitgaining that kind of information was
facilitated by the Association of Biogas Contrastof Kenya for the fieldwork in peri-urban
Nairobi and a locally active NGO, the Netherlands/8lopment Organization (also known as
SNV) for the fieldwork in interior Meru. Also, ingpi-urban Nairobi, the research team was able
to use snowballing technique to obtain additiomeltacts of biogas users from the users
interviewed. However, in interior Meru this turnedt to be impossible because the users
contacted could not provide us with contacts othan we already had.

There are several limitations arising from the désd process of selecting locations.

1. In Meru area we had to rely on a single contraftiothe contacts of biogas users. In
result, all the biogas users visited were clienthé same contractor. This could have
biased our results to be more positive about bibgaause the contractor was likely to
give us his most successful cases.

2. The choice of fieldwork locations was constraingdiime limitations and the ability of
the information providers to supply us with usentemts in the locations according to
the fieldwork design. It was a struggle to finddas users as close to the urban center as
possible in the fieldwork in peri-urban Nairobi;dalikewise, much effort was dedicated
to obtain the contacts of users as far as possilthe interior around Meru town. Since
we were usually given verbal directions to useatmns we could not know where we
would end up before actually driving there; theref@ometimes we had to proceed with
the fieldwork due to no time to find a better lagat The limitations most of all effected
the fieldwork in the interior Meru, as the goal vtasravel deep into the interior, but the
verbal explanations and stated distances did flectehe actual proximity to Meru
town, and we ended up in locations within 20 kiltr@e from the town. For the same
reasons, our locations without biogas turned obetavithin 5 km distance to a known
biogas installation, though initially the distaneas aimed to be bigger.

3.4.3 Recruitment of participants

Most FGDs were conducted with a group of 6-8 pgaicts, which is cited as an ideal group size
in the literature (Krueger & Casey, 2000). Howewefew groups had more participants because
we used to over-recruit in order to compensat@ésticipants’ no-shows or being up to one hour
late.

Due to time constrains the FGD groups were usaatignized by a person from the same
location, who was willing to take upon this taskiavas not a biogas user. The person was
informed about the criteria for participant selestand asked to invite people in the
neighbourhood, only one person from the same halgehhis approach turned out to be more
time efficient than recruiting participants by oelkgs, since people agreed easier to participate
when invited by someone they know. The participargee interviewed by the research team
before an FGD starts.

This has posed some difficulties for proper setects the author was not able to oversee the
information of all participants before the FGD &ain result, we had a few cases when a
daughter or son to a household head was partiogpati a person with no cows was in the
discussion. However, in the majority of cases #ledtion criteria were met and no focus group
was dismissed as irrelevant to the analysis.

3.4.4 Characteristics of the fieldwork respondents

Since the sampling for this study was designed aiitlaim to increase the variety of viewpoints
rather than represent a population, the descrigtidhe respondents below should be seen as
instrumental for analysis purposes. The charatitesisf our two respondent groups are provided
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in order to account whose viewpoints are preseateldanalyzed in the results chapter. By no
means are these observations inferring any difteebetween biogas users and non-users, in
general.

In total over a hundred respondents participatatigstudy: there were 95 non-users
participating in the FGDs and 9 biogas users imggred. The characteristics of the respondents
are summarized in Annex D.

For the non-users, the main recruitment criterieevielfilled. All the respondents, with a few
exceptions, were either a household head or atwifehousehold head. All but one household
had at least one cattle and 90% used zero granitgyfar their cattle rearing.

Regarding the other characteristics, the majofity@D participants were of 30-50 years old, the
non-users in the interior Meru being on averagerdldan the non-users in the peri-urban
Nairobi. The majority of participants had secondaglycation. The average household size was
between 4-5 persons. The average household inpemgear was stated to be below Ksh
200,000 for the majority of non-users in both arddsanwhile, the average spending on cooking
fuels was significantly higher among the resporglenperi-urban Nairobi (average of Ksh
25,000) compared to the respondents in interiouMaverage of Ksh 16,000). This was due to
more common use of firewood collected for free thas reported in the interior settings. Overall
and consistently with the national averages, almlbgarticipants in interior Meru used firewood
as their main cooking fuel, while many respondéntseri-urban Nairobi reported using charcoal
or gas. About 70% of the non-users in this studgvka biogas user, and half of the respondents
had seen a biogas digester.

Looking at the group of the users interviewed,rtteen differences should be noted for the
analysis purposes. First of all, the users repdréedhg a considerably higher annual income,
especially in Nairobi (more than Ksh 500,000). wkse, their reported spending on cooking
fuels before biogas adoption was higher than tleeame spending of non-users. Moreover, the
interviewed users had higher than secondary eduncatnd four out of nine were teachers by
occupation. Most of the users had some farmingh®isubsistence needs, including dairy
farming; however, many of them also earned pami@me through salary or a business activity.

The selection criteria for biogas users were faffilas in all the cases the interviewees were
household decision makers, using biogas for theiage needs only. The use of biogas averaged
to 1.5 years; however, one very new user and omgadopter were interviewed as well.

3.4.5 Method of conduct

All FGDs were conducted by the same person, a lesalarch assistant, always following the
same FGD facilitator guidelines. The language oidtwt was decided to be Swabhili in the
fieldwork in peri-urban Nairobi and Swabhili or tlecal dialect in the fieldwork in interior Meru.
A test FGD was carried out leaving the option far participants to choose between using
English or Swahili languages. In result, the pgrtiots who felt more comfortable with speaking
English were dominating the discussion, while tthees were less active.

User interviews were conducted by the author ordlsearch assistant. The language of conduct
in most cases was English and at times Swabhilieddpg on an interviewee’s preference.

All questionnaires were pre-tested once and adjusteording to the observations. The final
user questionnaire took up to 1.5 hours to go tiimpwhile a typical FGD lasted up to 2 hours,
depending on the amount of discussions generated.

In all the events the data was collected by a vi@cerder. During user interviews a
guestionnaire was being filled in the process. ByfFGDs a note taker was present who made
some notes and later transcribed the conversatiomthe recordings.
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The outlined set-up of the fieldwork process rexiilh several limitations with respect to the
content:

1. The use of Swahili language for FGD conduct maelelfiork results inaccessible for
the author until they were transcribed. Due to taoestrains all FGDs were conducted
in three subsequent weeks, leaving no time fostiaining and adjusting the contents
during the fieldwork. As a result, the researchldmot benefit from follow-up
guestions to understand the obtained non-usenedéis better.

2. Also, FGD participants were very positive aboutgais though they have not adopted it
so far. Despite our disclaimers on any associatitim biogas promoters, it was possible
that participants had expectations to benefit ftoenprojects subsequent to this
research. This may have biased our observations saspondents may have overstated
their preference to biogas hoping to benefit frotater.

3.4.6 Data processing

The materials from the fieldwork comprised 12 tfatesl transcripts of FGDs, and 9 transcripts
of user interviews. The method of data analysis suaar to the “long table approach”
described in methodical literature for FGDs (Krue§eCasey, 2000).

All the transcripts were analysed by grouping reslemts’ statements by the main topics of
discussion, as provided by the conceptual frame\s®ek Section 3.2). Then emerging issues and
key arguments were identified within each topice Duitputs on each topic were compared
between different respondent groups, highlightieyrmost frequently observed lines of thought
and the argumentation behind. The differences lestwespondent groups were noted as well, if
they were explicit and prevalent. The frequencgastain issues appearing in the discussions was
purposively described by adjectives rather thanbmrms) following the guidelines of

interpretation of FGD data: since the sample ofifogroups may not be representative of the
population, citing numbers and shares of frequenay lead the reader to unintended
conclusions (Krueger & Casey, 2000). The compagaiivalysis benefited a lot from maintaining
the same key topics in all the interactions.

Limitations

Description
related to P

Qualitative research cannot reveal a prevailing eaffect relationship that could
be projected to the majority of cases: it doesdifé¢rentiate between more and less
dominant views

- User contacts in the interior Meru were provided Isyngle contractor which might

Research method
(Section 3.1)

Selecting have created a bias on the results dependent @mothgetency of the contractor.

Locations - Limited number of user contacts provided and tilmestrains led to conduction of

(Section 3.4.2) the fieldwork in the best locations possible, bott @s far in the interior or as distant
from biogas users as it was anticipated.

Recruitment of - FGD respondents were mostly recruited by local perbassd on our instructions.

respondents This led to several cases that FGD participants wlimai meet the selection

(Section 3.4.3) criteria, still were participating in the discussion

- The use of Swahili language for FGD conduct madeiel# results inaccessible
for the author in the process of conduct, preventire use of follow-up questions
to obtain more thorough data for the analysis.

- The FGD respondents may have overstated their prefefer biogas due to
possible expectations to benefit from the actigipeesumably related to this
research.

Table 3. Summary of fieldwork limitations.

Method of
conduct
(Section 3.4.5)
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4 Results

The issues that emerged during the discussionsresffondents are grouped into two main parts,
according to the research sub-questions. Firsitthibutes of biogas use are discussed,
comprising the benefits of biogas use, financitde$, and the challenges of biogas use. Second,
the challenges of biogas adoption are discusséibgls is assumed to be a desired option for
cooking energy, what are the issues preventingdiiseholds to adopt it? Figure 5 presents the
layout of the issues presented.

Throughout the discussion the focus is on the peiares expressed by the non-users during the
FGDs. Their perceptions are compared to the regparter experiences and relevant literature
findings. In addition, the prevailing differencestiveen different FGD settings are highlighted.

Perceived attributes of biogas use Perceived challenges of biogas adoption
Benefits Financial Challenges The challenge of The challenge of
of biogas effects of of biogas information funds

use biogas use

TT-S B | B |

________________________

DT, P ——

Figure 5. The layout of the topics

4.1 Perceived attributes of biogas use

In the sections below, first, the benefits of b®gae are presented. Second, a separate exercise
was devoted to discuss the financial effects ofj&souse, and the feedback obtained is described.
Third, the challenges related to biogas use asuiss®d.

4.1.1 Benefits of biogas use
“The pocket will be bigger, one will save(FGD: Timau men)

This section describes the perceived benefitsagds use and depicts the associated
respondents’ rationales. The benefits are presdaytdiueir frequency of appearing in the
discussions: first the most pronounced benefitpatdorward, and then the other benefits are
described (see Figure 6).
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Savings
Most recognize Availability
biogas benefits Convenience
Bio-fertilizer
Health
Sanitation
Environment: deforestation
Figure 6. Benefits of biogas use.

Most recognized biogas benefits

This group comprises the topics which were domitrattie FGD participants’ answers and were
mostly brought up by the respondents without oobps.

First and foremost, biogas is expected to bsagingson other cooking fuels. All non-users
recognized this benefit without probes, and it aa®ng the first biogas benefits to be
mentioned in the FGDs. Additionally, most of theers named it to be their driving reason for
biogas adoption decision.

An interesting framing of savings from biogas whattit adds more value to your conmfUser J
in Timau), which was also recognized in the FGChviruku men:
“When we look at this cow dung we normally threwhi® farm... and also after using it
in the processing with bio-gas, still you will takéo the farm. It adds manure to the
farm, but in the process before we take it to #mmf.. we have to use it before.”
In other words, biogas technology was portrayed @®l to utilize one’s assets in a better way.
Typically a cow provides milk and manure, whiclused as fertilizer. Moreover, having a biogas
installation makes it possible to harvest a cookirgy from the same cow, without loosing the
other benefits.

Monetary savings, and more use of one’s assets,|&ad to opportunities to improve ones
livelihood, which respondents recognized in th@mnderms:
“The money spent on fuels can be channelled ta otbeds.” (FGD: Kabete women)
“| felt, because firewood was one of the biggegiesses, this cost could cover for some
other projects e.g. school fees (...) | wanted soomemto do other development.”
(User F in Kithirune)

Another widely recognized benefit of biogas weasilability . It is hard to understate its
importance in the settings of Sub-Saharan Africarethousehold access to energy depends on
fuel suppliers and changing firewood availabilithich could be termed as lack of physical
energy security (Jain, 2010).

First, most non-users mentioned the time savingeiting the fuel as the main attribute of better
availability of biogas:
“She {the mother} will not fetch firewood becausefbewood too much time is lost.”
(FGD: Kithirune men)
Even if a cooking fuel is purchased, like charawah cylinder of gas, it is cumbersome and takes
time as well as costs to bring the fuel from a ragriwhile biogas is readily available at a user’'s
home.

Second, a few non-users pointed to the certainfcoéss to biogas in contrast to the
uncertainties related to firewood scarcity or syits:
“It {biogas} is always available like now there® gas even in the petrol stations, there
is shortage.”(FGD: Kabete men)
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Likewise, all users acknowledged biogas availabéi an important benefit, mostly appreciating
their time and effort savings and sometimes rafgrtd increasing firewood scarcity and their
secure position regarding it:
“Like now the firewood is running out, so with nyeu see, | will be at a better position
because there is no time the cows are not goimgtoyou see? And as they eat they are
going to give me cow dung, so there is no timéllbsiin short of? ...biogas. (Very
pleased)”(User D in Nthibiri)

Conveniencels another biogas advantage widely recognized &aibng users and non-users.
Though availability could also be related to corigane, here the term conveys the convenience
of use rather than getting the fuel (availabilitybn-users expect biogas to be convenient mainly
in terms of time needed for preparing the fueludse and cooking a meal with it:

“If {before} | was using two hours to cook, now illv8pend half an hour”

(FGD: Kerarapon women).

Another advantage of biogas attributed to conver@dsy many non-users is that the gas does not
produce any smoke; therefore, the kitchen is cleané the duties for cleaning are less. In some
FGDs with women, having no smell while cooking vaéso appreciated. There was no

difference perceived between biogas and LPG ingerihhconvenience, and both of them were
considered to be the most convenient cooking farddable.

The users interviewed praised biogas for its coievere for the same reasons as listed above,
only they were able to depict a more detailed pictf biogas use, e.g. eliciting the comfort of
biogas use by examples:
“My work becomes easy, | don't struggle to spiiefood, collecting from the farm; |
meet my gas in the house. (...) Without lightinglayiding the firewood again, adding
firewood... or starting off the charcoal, that onaithing of the past, | just sit down,
switch on my gas, and cook comfortablfser H in Nthimbiri)

User E in Kithirune has also portrayed how havirgre efficient cooking fuel benefits the
entire household: his children are rarely latechbsl since bathing and cooking is faster.

The importance of the outlined benefits was obsktode differently pronounced by genders.
The benefit of savings on fuel costs was alwaysiginoup by men groups as the very first
benefit answering the question. Meanwhile, womelnaention the savings as well but would
first name availability or convenience related esuNomen also elaborated in greater detail on
how biogas can be more convenient than other fliis.is consistent with the gender roles in
the family, as respondents indicated themselvasséwife is the one to benefit from biogas in
terms of less work for getting the fuel and cookiwhile men tend to be named as the
beneficiaries from the financial perspective. Hoaewvnany times it was claimed that the entire
family benefits since food is prepared faster andi@y can be channelled to other needs.

Other biogas benefits

The other benefits described below are those white not equally dominant in all the
discussions with non-users, but were recognizégelty users or in the literature.

One important benefit recognized by several useitsafinancially unrestricted use of biogas:

“I can use it the way | want without the fear okton it going off like with LPG.”

(User C in Kerarapon)
Financially unrestricted access to energy also s\t a household becomes immune to energy
price fluctuations. For example, firewood price @arease during the rainy season (ETC Group,
2007) or due to the increasing scarcity of the lsissrfuels. It is termed as financial energy
security as it diminishes a household’s vulnergbit energy price changes (Jain, 2010). This
should be a relevant attribute for a typical hootdin Kenya which spends a significant share
of income on cooking energy (see the Footnote &)aachange in a cooking fuel price can
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significantly affect its financial situation. Thienefit could be promoted more, since it was not
explicitly recognized by non-users. However, theme reasons to infer that it may be appreciated
as one user commented about her visitors:

“They like it {biogas} so much because it is ngjukated! The one for LPG: you use

little to save energy to cook the following dagser G in Nthimbiri).

Bio-fertilizer , which is a by-product of biogas production, yedlifferent responses among
non-users. Most non-users agreed that bio-fertilizbetter or at least as good as cow dung,
which they normally use as fertilizer on the fairthere were a few groups claiming that cow
dung is better though. However, only in a halfref £FGDs, bio-fertilizer was mentioned as one
of the benefits without us specifically asking abibuwhich infers that many non-users may not
associate it with biogas. Notably, most users adahithat fertilizer was an unexpected benefit
for them because they discovered it only afteratth@ption Moreover, the users claimed having a
very good effect of the biogas fertilizer on thfairm produce, better than with cow dung, which
is in line with the literature.

Improvedhealth conditions as a result of using biogas were retctly associated with biogas
use as most often it was offered to the discusdigrike FGD facilitator. Both non-users and
users did not bring up this benefit themselves résponded to our probes by acknowledging it.
When asked about health, respondents would masdy to smoke explaining that biogas cannot
affect one’s health because it has no smoke. Mesgondents named charcoal as the worst
possible performer since it emits carbon monoxiutkthAus can kill. However, most of the
answers were just witnessing the fact that then® ismoke, but not elaborating about possible
respiratory or eye complications in greater detail.

Another item dominant in the discussion on healdls ¥hat biogas use carries a lower risk of
explosion compared to LPG. The issue was brougloihlypby some users and non-users in the
peri-urban Nairobi since they are more familiathwitatural gas use. Biogas was considered to be
a safer substitute:

“It is also not as risky as the LPG for the latan burn the house and has smell.”

(FGD: Kabete women)

One more health benefit was mentioned by bothptmeusers and the users, in interior Meru.
They said that biogas would benefit a housewifeugh relieving her work:

“Her health will improve since she is not carryifigewood.” (FGD: Kithirune men)
Notably, this issue was mentioned only in the iotefieldwork where most of the respondents
indicated using firewood.

Both, non-users and users, agreeddhattation in a household would increase once biogas is
there, though the issue was rarely mentioned tporegents themselves. They admitted that there
is less smell and flies when cow dung is storelensf a tank rather than in the yard:
“Since it is directed to one place, it will not begerywhere thus increasing the
cleanliness of the home(FGD: Kianthumbi women)
However, the improved cleanliness was associatddamenity benefits rather than with better
health conditions and the lower risks of the pdiadiseases, as the literature suggests.

Environmental benefits of biogas were more often probed byhan mentioned by respondents
themselves. There were two issues recognized. Dis¢ mmentioned environmental impact of
biogas use was the conservation of trees:

“There will not be cutting trees, thus conservimyieconment.”(FGD: Kabete women)
The high frequency of the deforestation issue baiegtioned indicated high awareness of the
problem among both non-users and users. Howevest, ohthe respondents explicitly stated that
it does not influence their decision on cooking ftleice. The second issue mentioned by
several FGD groups was that smoke pollutes the@mwient; therefore, if there is no smoke,
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many respondents would think there is no envirorteddrarm. As a result, gas and biogas were
perceived to be equally environmentally friendly:

“It is only carbon monoxide that is environmentalfiiendly.” (FGD: Kerarapon men)
This indicates that health and environmental isso@g not be clearly distinguished in people’s
minds. Notably, the issues of climate change dr@aemissions were not mentioned a single
time during our fieldwork.

Overall, non-users exhibited a level of understagdif all the biogas benefits presented in the
literature review. Only the contribution of biogadower carbon emissions was not recognized
neither by non-users, nor users, indicating a ptesgw awareness of the issue in the society.
Moreover, directly observable benefits, like mongtnd time savings, availability and
convenience generated more elaborate discussionsene more often brought up by
respondents than the other benefits. In addittemgirectly observable fuel attributes, like cost,
availability and convenience were consistentlynrefé to as the most important criteria for the
choice of a cooking fuel. Meanwhile, health andiemment related benefits, though commonly
recognized, were stated as not considered fortthiee of a cooking fuel.

There were a few differences observed in the dgons on biogas benefits among different
focus groups. The most pronounced were the geriffierethces on the recognition of savings
and convenience benefits, coinciding to the difiegender roles in a household (see above). In
addition, the non-user perceptions of health effedicated that perceived biogas benefits may
be different depending on the main fuel used: Bogas more compared with gas in the peri-
urban settings, while in the interior Meru it waestly put side by side with firewood. There
were no evident differences on biogas benefit imes between non-users living close versus
far away from biogas.

4.1.2 Financial effects of biogas use
“It's not expensive, only needs knowledge and mo(ie@D: Timau women)

Though all the respondents recognized the savingja@ from biogas, many would become
confused when asked about the cost of biogas. @mand non-users tended to comment about
biogas as a very expensive option, used by thepedple; on the other hand, all respondents
recognized that after installation, the cookind figsts are minimal. The underlying reason may
be that biogas cost structure is essentially véfgrdnt from other cooking fuels: biogas
adoption involves high initial costs and afterwattuls maintenance costs are negligible;
meanwhile, the use of other fuels, like charcazgults in constant flow of costs. Respondents
recognized this difference, but it was difficult them to compare the costs of biogas and other
fuels. Therefore their descriptions of biogas costaprised contradicting features:

“It is cheaper than firewood, but it is expensivdnstall.” (FGD: Kianthumbi men)

“It is somehow economical. Once it is completeptier expenses to be incurred.”

(FGD: Timau men)

“Not expensive in using but when constructing (FGD: Kabete women)

“You can’t start with half {of installation}’(FGD: Ruku men)

A simplified visual fuel cost comparison was cadr@it with non-user groups to analyze biogas
costs and benefits, in terms of savings. A drawiag made in the process of each discussion,
portraying the re-incurable cost for charcoal (Begire 7, red objects) and a lump sum costs of
biogas and re-incurable savings thereafter (sagéig, green objects). The participants were
asked, first, to indicate how much a biogas digastrild cost and then what monetary savings
could arise from biogas use. Finally, we askedéspondents about a possible pay-back period
and their overall opinion on biogas costs.

IVM Institute for Environmental Studies



30 Results

7N /m
e
7| I

Figure 7. Visual fuel cost comparison.

Interestingly, besides the obvious savings on capkiels, the savings on reducedkedical

bills” and time were often mentioned. It indicates tizatrsi may recognize health problems and
the opportunity costs of time as monetary. The dpipity costs of time are important to
recognize, since firewood is possible to collectffee, however, there is a considerable amount
of time to be invested. Another recognized saviag wan fertilizer costs, which was more
recognized by female FGD participants.

When non-users were asked to estimate a paybaidd{®BP) based on the information
discusse their answers ranged from a half to siXmeny” years. The answers were vague and
lacking argumentation, which indicated that theooeslents were mainly guessing. However,
about half of the groups pointed out that a PBReddp on cooking energy usage, which showed
that some respondents understood the concepttheti# were several answers that PBP depends
on one’s stability of income, implying that somspendents were thinking about the time to
recover their level of savings rather than recowde investment costs.

After the visual cost comparison, many FGD groupsctuded that biogas in the long run is
cheaper. Women tended to be more enthusiastic #tiewdonclusion, while in many male
groups there were discussions and opposing argsmeirtted out. First, the time value of
money was referred to, and some respondents claiméthe PBP may be unacceptably long:
“May be in five years you will have spent Ksh 120,@ buy charcoal but you know
that is in a span of 5 years and then Ksh 120,8G@ once”(FGD: Kerarapon men).
In addition, many respondents pointed out that ftard to acquire a lump sum at once, which is
a recognized challenge in the previous literatm\eie had a separate discussion on this issue
(see Section 4.2.2). Moreover, some respondenttiqoned the concepts of PBP and opportunity
costs: whether the savings can actually be courgesks covering the investment costs because
biogas does not generate income, it only reducesraiiture:
“It sounds expensive because you will not get thaney.”(FGD: Timau men)
Lastly, some respondents after the exercise digmage their perspective on biogas costs over
time and stayed with the common initial positioatthiogas is expensive to install but cheap to

use.

An important observation was that FGD participdeésned most during this part of discussion.
Their comments made us realize that they have rggven this depth of consideration to their

fuel choice before:
“The explanation on cost implications made me deditt biogas is good.”

(FGD: Kabete men)

" The discussion involved nothing more than simpétehing the costs against the accrued benefits.
Discounting was not part of this exercise.
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“It is only that people have not been taught abiguhey would have installed theirs.”
(FGD: Kithirune women)

Some expressions indicate that Kenyan respondeaysot be considering the cumulative costs
over time when making a fuel choice:
“You usually don’t see the small amounts you spentuying fuels, but in real sense if
you sit down and do calculations, you will knovg ia lot of money.”
(FGD: Kabete men)

Most of the interviewed users also reported they thid not make any calculations on their

biogas investment and payback, neither at the pbititeir decision to adopt, nor anytime later:
“You know, sometimes when you do something anetedgeou can not bother about
the money again. (...) Like we Merus we don’t cdonivhat you have already used”
(User H in Nthimbiri)

To sum up, after discussing the financial costskamkfits, both users and the majority of non-
users agreed that biogas generates savings togsafgrahe initial costs and in the long-run it is
cheaper than other cooking fuels. However, in daseoved cases many respondents stated that
they never had thought about fuels in this wayoanting for costs and benefits over time. This
may indicate that the financial effects of biogas/mot be recognized by non-users, if not
explained personally. It could be that potenti@raonsider biogas only on the basis of its
installation costs, and refer to it ‘@xpensive”, while not accounting for its financial effects
after the adoption.

4.1.3 Challenges of biogas use
"If you are lazy you will not feed the digestéfGD: Kithirune men)

When asked about challenges of use, non-user answeee mostly laconic and uncertain. The
most prevalent issue, brought up by every secoodpgwas the constant need to ensure a
sufficient supply of cow dung. The other occasifynadentioned issues included: the risk of
explosion (mentioned by different non-users fromsthwho saw biogas as safer than natural
gas), the regular need to feed the digester, thatan needed to prepare dung to prevent failure.
However, different answers were provided by differgroups, with little elaboration or
discussion, which indicated that participants ditl kmow much of the requirements that come
along with biogas use. Notably, there were no caltacceptance issues concerning the use of
cow dung to produce cooking fuel encountered irdikeussions. Only the use of human waste
from latrines was commented with suspicion; howgkraman waste use in domestic biogas
applications is not significant due to its low voles.

To elaborate more on the challenges of biogaswséave used probes, asking what is needed
to keep a digester running, which was posed asitaahguestion about the requirements of
sustainable biogas use. Almost all of the grougswkand accented the need to feed the digester,
which is in line with the main recognized challermeise: to ensure the supply of dung. The
other commonly mentioned duties were to removerttpairities from the dung and apply correct
dung/water mixing ratio. It was observed that tha-nsers living in the locations with biogas

and men groups tended to elaborate more on th&eewnts for biogas use issues than women
or the respondents from locations without biogagydneral, the discussions on the topic did not
share the notion that it is hard to keep a digestaning without problems.

Notably, only a few groups, actually all of themrtgemen groups, knew about a case of biogas
failure somewhere, but did not express a belidftézhnology is in principle difficult to

maintain. Contractor mistakes as possible reasofaifare were mentioned only one time
throughout the entire fieldwork. On the contrahge tomments about contractors’ competence
were either positive or uncertain, because fewardents had a contact with them. These
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observations contradict the observations in theipus research that “bad name” of biogas is
wide spread and deters potential users from adofE®C Group, 2007).

Meanwhile, users, when asked about challengesoghbiuse, consistently brought up one issue:
the responsibility to feed the digester regulddgers reported always having to remember it, and
arrange for it if one has to leave the household:

“My mind is always fixed that | have to feed thedas.” (User C in Kerarapon)
However, this was not seen as a great disadvanfdgegas, since the use of other fuels brings
other duties:

“Going for firewood from the forest every day oefeit {biogas} just from here with a

wheelbarrow around - which is easierfUser B in Ruku)
Likewise, most of the users denied our probespifds brings more work to the household. The
most mentioned duties to keep the digester runnirg the same as listed by non-users: regular
feeding, removing impurities, correct water/duniijprg also avoiding chemicals getting into the
dung. Naturally, users could elaborate more orpteeautions to be taken, since all of them
indicated having received verbal instructions fithigir contractors.

Moreover, a few users have elicited an importand@gn for sustainable biogas use, which is
the attitude of all household members towards E@ghption:

“We agreed as a family, this is what we wafiser B in Ruku).
Accordingly, if someone adopts biogas without sartagreement, there will be times when
other family members have to feed the digester taag could do it with negligence, which
might bring failure. Equally important is to enstiat if workers are hired to feed the digester,
they can be trusted and instructed well:

“If people refill it in a hurry or they are not vgrhonest, if they just put the dung as it is;

it is going to block”(User A in Ruku).

In summary, non-users did not indicate any cha#sraf biogas use as deterring. The only
challenge mentioned more often was the need to élamegh cow dung for the digester, which
refers to one’s technical potential. The non-usee aware of the main technical requirements
to run the digester sustainably, but did not recagthem as cumbersome. Users as well did not
bring up any challenge of biogas use, except fiutg to feed the digester regularly. In addition,
users have pointed out the coherence of houselaridbiers regarding biogas adoption as an
important factor for sustainable biogas exploitatio

4.2 Perceived challenges of biogas adoption

In the focus groups with non-users, after discussie benefits of biogas, we used to switch the
course with a simple question: so why haven't ydopded biogas so far? This section discusses
the challenges of biogas adoption, which may bérotsve even if a household has a
recognized preference for biogas.

There were two reasons for the biogas non-adopiboninating in the non-user answers: the lack
of information and the lack of money. Both of theballenges were stated by nearly all non-user
groups, and it was hard to infer which one was nmoportant. The lack of information as a
barrier to biogas adoption was more pronouncedh@ydspondents in the interior area around
Meru, while FGD participants around Nairobi, alwaysntioned lack of money as the first
reason for non-adoption. This could be becauselpéophe interior feel less exposed to any
outside actors, including promoters of biogas amttractors. Also the biogas users interviewed
in the interior were more similar to the non-usarthe neighbourhood in terms of income.
Meanwhile, higher income inequality around Nairotay incline to explain all the differences

by the availability of money.
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Among other occasionally mentioned challengesgetiware the lack of space for a biogas
installation and lack of cattle to produce suffitieput, both of them referring to the technical
potential of biogas adoption.

Users were also asked about their experiencedeciggé of biogas adoption. However, since
they had successfully adopted the technology, Hrewers in nature related to more technical
details of the construction process. Several udidreecall having troubles to collect the funds
needed for their installation. The common reasos that the actual costs incurred during the
process of construction exceeded the cost estimateed by the contractors in advance.
Therefore the users found themselves to be shdundf in the middle of the construction. In
addition, a few users mentioned that constructimk tonger than expected, and also indicated
having had difficulties to obtain the kitchen appltes suitable for biogas use. Users did not
mention that obtaining information has been a enai.

The underlying rationales of the two dominant dadles are presented in separate sections
below.

4.2.1 The challenge of information
“If you give me information, | will go and plan fa’ i(FGD: Kianthumbi women)

In general, non-users complained that the availalidemation is insufficient, thus preventing
them from thoroughly considering the option to adaipgas. There was an expressed need for
more information on the side of biogas use:
“{We need} to know the advantages and disadvanta¢feSD: Kianthumbi men)
“I heard explaining on the radio. But he didn’t dam how this can be used, he only
explained in terms of size: the smallest will ¢b&, with the lighting it will cost the
other, and when you value those costs it's too namchyou decide to leave it(FGD:
Ruku men)
In addition, the non-users’ comments during thewssion of the financial effects indicated their
willingness to know more on the financial companisd biogas and other fuels.

When asked about possible sources to obtain mfweriation about biogas, most of the groups
referred td'the ones who have it"i.e. biogas users. Biogas users may be namdu: asdst
important source of information since it was memtid as the very first answer by nearly every
focus group. Moreover, the importance of actuadlging a digester was stated by non-users and
reiterated by the stories of users about theitorsiand their questions asked:
“How the cow dung can produce gas? Really? How lmirned? Can | see how is it
burned? Sometimes they even can't believe thdir¢ghee are getting they can see is
from the cow dung.(User A in Ruku).
Correspondingly, most of the users interviewed mgabhaving visited another user before
deciding to adopt biogas themselves.

The other commonly mentioned informants were thereators, otfpeople who build it", also
sometimes referred to &sxperts”, which indicates the good opinion about the compet of
the biogas suppliers. However, the comments regguttie accessibility of contractors were
twofold:

“You can invite them to come and advise yfGD: Kabete women)

or “They can charge you if they teach yo(FGD: Kerarapon men).
The latter and several other comments indicatetdsttrae non-users may not be keen to contact
contractors for more information, since then theyreel an obligation to continue with
adoption.

Moreover, in most cases, non-users knew only ongactor in the area, who had build a
digester nearby. As expected, the non-users iarges without biogas typically were not aware
of any active contractors. In the locations witbdas, men focus groups were observed to know
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a contractor more often than women groups. Oveltelcomments on contractor availability
were consistent with the literature findings thiaigias supply capacity is insufficient in terms of
active artisans and the promotional activity (ET@@, 2007).

Other possible sources of information mentionedeweredia, local governmental divisions -
agricultural offices, also books, secondary sclvooficulum, church, and self-help groups.
Surprisingly, NGOs were rarely mentioned as a soofénformation. Even when we asked
specifically about them, a half of the groups weseaware of any. In the fieldwork of peri-
urban Nairobi where many digesters were built WO provided subsidies, only every second
group of non-users knew that NGOs were active atobarthermore, those participants who
knew an NGO, and even some users who had recesghisedy financed by an NGO, often
could not say the name of the NGO, which is crutiehn NGO’s activities to be promoted.

Lack of information or lack of interest?

Designing the fieldwork it was not expected to emter a challenge of information when

talking to the respondents who lived nearby a tdagser. However, having a biogas user around
showed to make less difference on non-users’ expdswiogas than expected. Though most
non-users did name biogas users as the best safuirdermation, there was no major difference
between the importance attributed to the challexigeformation in the locations with biogas
users and the locations without any.

In the locations without biogas users, the compda@tout lack of information were strongly
pronounced, and sounded somewhat desperate:

“R1: You can't think of a thing you haven't seen.

R2: You even don't know who can help you.

R3: Currently in the area we have no source. Weehre reliable source.”

(FGD: Kianthumbi women)

However, the comments expressed by the non-usarg In the neighbourhood of biogas users,
who most of them personally know, were not mucfedint. The FGD participants in the
locations with biogas complained about no accegd#domation, though the most referred
source of information, a user, was available nexird

“I didn’t get its benefits since_| have not beefdtabout it.” (FGD: Kithirune men)

“We never get someone to giveim®rmation.” (FGD: Kithirune women)

Moreover, the phrasing of the comments above waspassive, as if getting the information to
them would be someone else’s responsibility. Funtioee, the passive behaviour towards
obtaining more information on biogas was obserwettié shares of FGD patrticipants who had
seen a biogas digester (see Table 4). Apparetiipsa all the FGD participants living in the
locations with biogas installations personally kreetviogas user. In spite of that, only every
second of participants had seen a biogas digdstermpared to the FGD participants living in
locations without biogas, only one of three papticits knew a biogas user somewhere, but still
about half of them had seen a digester somewhaigifdicates that having a biogas user
around may not significantly increase non-usergosxire to biogas technology in the
surrounding area.
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Location Group 52)39661; Know;)a user, Seen%k])logas,

Ruku men 100% 67%

Ruku women YES 100% 55%

N Kerarapon men 56% 44%
Nairobi

Kerarapon women 100% 44%

Kabete men NO 14% 57%

Kabete women 36% 45%

Kithirune men 83% 67%

Kithirune women YES 100% 33%

Meru Timau men 86% 43%

Timau women 100% 86%

Kianthumbi men NO 38% 50%

Kianthumbi women 25% 38%

Locations with biogas 91% 55%

Locations without biogas 28% 48%

Total 68% 52%

Table 4. Non-users affiliation with biogas.

Interestingly, the fieldwork locations without big)(Kabete and Kianthumbi) were within 5 km
distance from the researched locations with bialigesters (see the maps in Annex E).
Nevertheless, the participants did not indicatenkng a biogas user in those particular locations,
which may be a sign of how far information aboutdais users can spread.

This study did not specifically address the reasamgthe neighbours of biogas users did not
visit the installations though they were awareheiit existence and showed recognition of biogas
benefits in the discussions. Such behaviour seemgdpassive, contributing to the passive
phrasing of the complaints about lack of informatidlso a precedent of an ignorant community
reaction was recalled in one FGD:

“My neighbour {a user} invited people to learn bty ignored.”

(FGD: Timau women)
In contrast, biogas users reported on their preaetforts to find a biogas user nearby, in order
to see their digester and obtain more informatloouabiogas.

One of possible explanations elicited in severstuksions was that there may be a lack of
interest or motivation lying behind the claims'laick of information”. Some of non-users
groups highlighted th8ack of interest” as one of the differentiating factors between agg
users and non-users:

“The ones that are building {biogas} are those wiave gone and seen it. They were

given the information and became intere$t@aGD: Kabete women).
There were also other statements pointing tdltuk of interest” as a separate issue, next to the
“lack of information”:

“You may have information, money but you don't hifneeinterest.”(FGD: Kerarapon

men)

“You first get the interest, then you work for infation” (FGD: Kerarapon men)

“R1: Most people don't have the correct information

R2: Lack of information, thus no interes{FGD: Kabete men)

It seems to be similar to the chicken-and-egg mmblwhich comes first the interest in biogas or
the information? Apparently, some information ieded to generate the interest, meaning to
establish biogas among the options considered dooking fuel choice. Further, the interest is
necessary to motivate a potential user to obtairedetailed information and actually consider
the possibility of biogas adoption. Consistent witls scenario, some of the users interviewed
told that they became interested in biogas basedformation from books or media, while
finally decided to adopt it after visiting a biogaser themselves. Usually the visited users were
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also the source of contact of a contractor activeni area. These observations suggest that an
appropriate way to promote biogas should focusmanstages: generating the interest and
providing access to biogas users or suppliershfusd interested.

4.2.2 The challenge of funds
“With money you don’t get any challengegUser H in Nthimbiri)

Lack of money for biogas adoption is the most talegthallenge, widely referred in the
literature on biogas adoption. In FGDs money wasgs declared as a reason for biogas non-
adoption, often being put forward as the very fiestson, especially by the non-users around
Nairobi:
“I knew how to do it, | even saw it and becameriested but | don’t have money”
(FGD: Kabete women)
“Given money, a month wouldn’'t be over withoybibgas}.” (FGD: Kerarapon
women).

Moreover, when asked to describe the people whe higas, non-users mostly characterized
them as beinfrich” , which is also referring to the same issue of inep
“They are in a position to borrow loans(FGD: Kerarapon women)
“R1: When he has money he can know more than otAaswhen you hear about
something and it's good, and you have money, yawdoat.
R2: They have no much responsibility like us bee#lsy finished educating their
children.” (FGD: Kabete women)

The cited complaints about lack of money may bef@utard for two different reasons. First,
biogas might be perceived as an expensive fuabmptionsidering its high cost without
recognition of the savings, as discussed in thé®e4.1.2°. Second, even if biogas is
recognized as a cost-efficient fuel, there is atithallenge of obtaining the needed funds for the
construction. To tackle the latter issue separatelp-users were asked to assume that they
decided to adopt biogas, and discuss the poss#s t@ obtain the necessary funds.

The most referred sources of funds were accumglatwings or taking a loan from a bank, a
cooperative, or a micro-credit institution, espgittom women saving groups locally called
“merry-go-round”. Among other sources occasionaibntioned, there were loans from informal
sources, like acquaintances, sales of one’s a$iketsattle, and donor funds. Most of the groups
knew 3-4 possible sources of credit, and were awftige conditions to be fulfilled along.
Interestingly, donations or subsidies as a souirfena were rarely mentioned, and only in the
interior areas, thus not mentioned at all in théB®f the peri-urban Nairobi, where most of the
NGOs are active.

Savings or credit?

Our group discussions with non-users elicited spareeived tradeoffs between using savings
and taking a credit for an investment into biodbsay appear that it makes sense to borrow to
obtain a biogas installation since later it geresraangible savings that can be used to repay the
loan. However, FGD participants showed no cleafepeace for credit versus savings.

Savingswere seen as a safe track, which would be preféyenany respondents if it was
possible to withhold some income from spending ecessities:

“It is better to save. Through it is not possibldFGD: Timau women)
There were a few reasons mentioned why it is diffito save.

8 The guestion on the reasons for not-adopting Isieges always posed before the discussion on financial
effects; therefore, at that stage of discussiopaedents were not familiar with the cost-benefit
framework (see 6.3 Annex A for FGD facilitator guidels).
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First, the groups referred to the constant pressimefulfilled needs and competing priorities,
which makes it very hard to save:
“Not that we are so poor but there is the prioritfyactivities” (FGD: Kabete women)
“Because you have children needing fees and otaesgmal expectations(FGD:
Kerarapon women)

It is necessary to make a withstanding determindaticsave for biogas in order to actually
acquire the needed amouftie prioritized biogas”, this is what Timau women said about their
neighbour, User J, who was similar to them in teofrimcome, but he got an interest and made a
priority to save for biogas. This finding was catent with another qualitative study of
households in Kenya, which claims that biogas n@ybe simply unaffordable, but rather there
are other priorities ranking higher for a given selwold, especially referring to the middle-higher
income households (ETC Group, 2007).

Second, non-users claimed it to be very hard totaia stable priorities over time due to
unstable income. Since most of the respondents rgBfi@eg on farming activities as their main
income source (see Annex D for Respondents datjnstability of weather affects the harvests
and thus income, making it even harder to save wladéancing against short-term urgent needs:
“Saving culture in Kenya is among the poorest i@ World. The needs are many and
there is crop failure. You channel money into otlays.” (FGD: Timau men)
“You may save and get other needs in between aht fzonstruct biogas.(FGD:
Kianthumbi women)

Moreover, in some comments it could be sensedtileat is an overall lack of confidence in
one’s determination to save, which could come feolifie-long history of balancing the
fulfilment of many needs against limited income:
“You know | can save. But then it comes a time wigat something and | buy it.”
(FGD: Ruku men)

Due to all the factors listed above, non-usersedrid come to the conclusion that saving is
difficult, and even if pursued, it would take a swerably long time:
“You can save and be old while you have not instBI(FGD: Kianthumbi women)

On the other handyedit was appreciated for it provides funds to constoimgas immediately,
and about half of non-user groups showed preferenceedit over savings.
“If you don’t take risk you will not improve.(FGD: Kithirune men)
“Because saving all this money will take around years and with the other one
{credit} it will be built at once, then | start pang back at every end of mont{PGD:
Kabete women)

The respondents exhibited awareness of the mardit@ns to be fulfilled to get credit, and the
cited interest costs were realistic, ranging betwB& 30% per annum. However, credit was
rarely referred to as very costly, which may alst that respondents do not consider the total
cost paid over time. Some respondents indicatecdthdit is somewhat difficult to obtain due to
all the conditions, but not impossible; a few tintegas claimed to be easily accessible.

The foremost cited deterrent of credit was the giged risk of not being able to pay back:
“Getting a loan is easy but the problem is to palyack.” (FGD: Timau women).
There was an often stated fear of one’s inabititgave in order to return the loan, which had the
same underlying reasons as accumulating savingsy omnpeting needs and unstable income,
depending on farming:
“Even loan is the worst because if the rain faitaiyare not able to repay(FGD: Timau
men).

In addition, taking a credit for biogas was pereéito be different than taking a credit for a
business investment. The explanation was that biagaption does not generate additional
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income, it only reduces spending. Some respongaitsed to this issue claiming that it is
harder to accumulate savings and pay back withoutaease in one’s income.

Being unsure of their ability to payback the losgpondents tended to associate credit with the
worst possible scenario, one’s property loss. § bethat the possibility of loosing everything
was perceived as threatening enough to outweigtpatgntial benefits of biogas adoption:

“If I am unable to pay they will take my farnfFGD: Kabete men)

“I can take loan and not able to pay. And then ythings are confiscated...”

(FGD: Timau women)

In summary, there was about the same amount ofragts provided on the problems with
savings as with credit; therefore, no clear prefeeehas emerged from the FGDs with non-users.
However, the female groups more often indicateteéepence for credit, pointing to a long time
needed to save, as their main reason. Meanwhille waes more cautious about the risks
associated with credit. There were no clear diffees observed in preferences for funds between
different locations: with vs. without biogas, aslives, peri-urban vs. interior locations. Finally,
some of non-users were not seeing biogas adopdian available option at all: since it is hard to
save and risky to get credit, one chod$eduy charcoal as normal{FGD: Ruku men), which
once again proves the significance of the challerigends to biogas adoption.

The number of users interviewed was insufficienneke any generalizations, and everyone’s
situation was unique. Some of them had enough ga¥finance the installation, some relied
on credit. Overall, the users interviewed mostlgt hayher income than the majority of non-
users. Some users, however, reported on the neakit@eredit because the biogas adoption
opportunity came suddenly, along with a subsidgrfifom a promoting organization, and their
savings were not available immediately.

Ways around

There were a few ideas that emerged in the dismussvith respondents on possible ways to
overcome the challenge of funds.

In several FGDs non-users were bringing forwarddkea of a community saving fund

specifically for biogas construction. Such funds asually facilitated by a micro-finance
institution which organizes a group of people wijito save together for a common purpose. The
group members regularly contribute with an agreaduat of money, and decide the order of
members to use the fund. Responsibility and rejoutén front of a community keeps the
incentive for the group members to keep their atlans. However, such funds are commonly
used for school fees and other relatively smalkeasges, while biogas installation costs are
considerably higher, and such fund would take tiongccumulate the needed sums.

Another idea, suggested by a few users, was tofeawogas, by buying and slowly
accumulating the materials needed for construcame of the users have bought their
materials over a period of one year. This helpedntto distribute their spending over time, and
reduced the liquidity of the savings, turning thiaio tangible assets for biogas adoption.

Gas for Cash

“Gas for cash” was an alternative business modeias offered for respondents’ consideration
and feedback, as the last item in the discussiba.rain idea was to provide a theoretical
opportunity for households to obtain biogas avadime high up-front costs.

One of the possible ways to do it is to have aifl@ss) organization installing a digester at a
household’s home and writing a contract of use witftousehold. The contract commits the
household to pay for the gas used based on theofimgage or on the amount of gas used. The
price to be paid and the duration of the contramiilel be subject to a business marketing plan,
along with the management of arising business askkservice costs. However, in principle,
such a model would mimic the cost structure oftthditional fuels.
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This option was applauded by most of the non-usedsusers, and similar rationales were put
forward by all respondent groups. They were en#stisi about their willingness to participate in
such a project, since it eliminates the challerfdarads. It was perceived as a type of credit;
though in this case a user may be more flexibltsirepayment schedule, if the payments
depended on the amount of biogas used. Resporstatdd to understand that over time they
would pay for the cost of the digester and foragbmpany service; however, such an acquisition
option was not perceived as threatening as a @dnklatter may be a business risk, though it
can be managed with help of contracts and estaidisiollaterals.

The most crucial stated condition to engage waswreership of biogas that should be granted
after some agreed period of time or the agreed ahwilaccumulated payments. The length of
the period or the intensity of repayment was suiggkt® be customized according to a
household’'s income and preferences. It was gegexatlepted that the user is the one to feed the
digester, since otherwise it was recognized thats#ivice provider would incur additional costs
and raise the charges. However, there should teeddeduction of the charges to acknowledge
that the user is contributing to biogas production.

In summary, even though, the “gas for cash” models to be well designed to balance against
its business risks, which is outside the topiched study, it is definitely welcomed by the
potential customers for it eliminates the challeaf&inds. Such a model may be provided for
individual household or for a community as a shanethllation. It can be carried out by a profit
oriented business entity or an NGO oriented tesdtained projects rather than aid.
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5 Discussion

The following section provides the author’s coneadiens of interrelations and implications of
the findings presented in the previous chapterr Emss cutting themes have emerged and are
discussed below.

5.1 Is there a preference for biogas?

It is important to examine the preference for b&gse and understand the underlying factors for
it. The previous literature has not thoroughly &dded the perceptions increasing or hampering
the preference for biogas. Considering all thetaites of biogas use presented in this study it
may be inferred to what extent biogas is perceagdn attractive cooking fuel option.

According to the author’s interpretation, it isdlix that the perceived benefits of biogas use by
far outweigh the use related challenges for theamsprovided below.

First, non-users demonstrated a similar level cdgaition of all the biogas benefits that were
acknowledged by users. It suggests that all thetaatodrivers significant for biogas users were
recognized. In addition, the list of the benefisqeived by non-users contained all the biogas
advantages cited in the literature, except foldher carbon emissions. Notably, the biogas
benefits that were most recognized by non-useragha savings, availability and convenience,
coincided with the most important stated critedathe cooking fuel choice: costs, availability
and convenience. However, non-users showed confudien asked to evaluate the cost of
biogas, being unable to compare one-time costsetbénefits accrued over time. The perception
of biogas costs may be decisive for biogas pretareince cost is usually stated as the most
important criterion of a cooking fuel choice.

Moreover, there were no challenges of biogas usejped by non-users as important enough to
reject the option of biogas. Non-users were awatkeomost important requirements to run a
biogas digester, but did not evaluate them as ddimgior deterring. Contrarily to the previous
research findings, most non-users were not awah@hbffailure rate of biogas digesters and did
not have negative comments regarding the competdramtractors. Consequently, this was not
affecting their preference for biogas. It should lo® understood that biogas failure incidents do
not bring any harm to the biogas sector; howewuar findings indicate that the effect on non-
users’ perceptions may be local rather than widsspr

Considering all of the above, it can be inferreat thiogas should be desired as a cooking fuel:
the most important benefits were widely recogniaed no challenges were pronounced as
deterring from biogas adoption. The main attridadancing the outcome is the perception of
biogas financial effects.

5.2 Is biogas cheap or expensive?

Cost was stated to be the most important critesican cooking fuel choice for the majority of
non-users. However, it was not trivial for the msgents to weigh biogas costs against the other
cooking fuels since the cost structures are esdlgntifferent and the time dimension is

involved.

The visual comparison of the financial effects @bking fuels was generally accepted as a valid
argument of biogas advantage in the long run. Hewetie respondents indicated that they had
not considered the financial effects of fuel casiraing over time before. Moreover, there were
doubts expressed if the savings resulting fromdsagse can actually be accounted as monetary
benefits.
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Evidently, the cost structure of biogas impliesaitloption decision to be an inter-temporal choice
between: paying the cost in advance for the benfibe accrued in the future (if opting for
biogas) and paying little for the current consumptjusing the traditional fuels). The
understatement of future costs or benefits mayaidia high discount rate to be used (Wilson, &
Dowlatabadi, 2007). On the other hand, the ladkeobgnition of long-term financial effects may
be attributed to lack of education, as some stughiesv that biogas adoption correlates with
higher education (Mwigiri et al., 2009). Howevdrete may also be a cultural imprint: to
consider the financial effects incurred at diffariimes separately. Likewise, the users
interviewed indicated that their biogas adoptiors wat a calculated decision, and they were not
interested to find out if their investment cost feen recovered.

There could be immense implications if the saviagsing from biogas adoption are not
considered together with the costs. The commorgy asloption decision models are based on
the assumption that consumers are able to usecaiod ghe outcomes of cost-benefit analysis
(hereinafter, CBA) (Mwigiri et al., 2009; Ni & Nyn4996; Walekhwa et al., 2009). Since our
observations indicated that non-users may not denéinancial implications accrued over time,
it may be that CBA outcomes are not influencingrtbecisions as directly as it is assumed.

For example, a few studies state that the preferardiogas is dependant on the costs of other
cooking fuels (Ni & Nyns, 1996; Walekhwa et al. 08). However, if the CBA framework is not
relevant to households’ considerations, the pradegther cooking fuels may have little impact

on their preference for biogas. Walekhwa et al0@@mployed a regression on biogas adoption
among households in Uganda as a function of aflisbcio-economic factors, including local
prices of firewood and kerosene. Higher pricedefftiels turned out to be positively correlated
with biogas adoption and statistically significadtwever, the strength of these contributions to
the adoption outcome appeared to be very smalkk shwir respective odds ratios were close to
the exact value of one (<1.005). Such values obttgs ratios indicate that the differences in the
fuel prices were not affecting the likelihood obgas adoption to a considerable extent. Actually,
their affect on biogas adoption was the smallegiragrall the significant variables in the study.

Moreover, the doubtful relevance of CBA to housdhminsiderations may shield a new light on
subsidy applications for biogas promotion. A supsithich covers the costs only partially may
not generate a wide interest among households gidoes not change the costs structure of a
biogas project per se. A subsidy does improvedhems on biogas, but people still need a lump
sum of money, which may be perceived as high oeesipe. However, several interviewed
users reported that a subsidy offer had createtisesof urgency to pursue the opportunity to
obtain biogas a little bit cheaper.

Overall, the perception of biogas financial effatybe crucial to determine the preference for
biogas: if biogas installation costs are viewedegzarate from the subsequent savings, biogas
stays out as the most expensive cooking fuel opéind thus maybe rejected before a more
detailed consideration. Therefore, the perceptidiisng-term financial effects and the ways to
communicate them should be researched more.

5.3 Reconsidering the challenge of information

Though lack of information, knowledge or awarermgscommonly stated challenges of biogas
adoption in the literature, designing this studyas been attempted to control for it. First, only
the non-users familiar with biogas as a cookind feere recruited to the FGDs, in an attempt to
avoid lack of awareness in the discussion grougsebVer, most of our fieldwork was
organized in the locations where biogas users tiues targeting the non-users who were more
exposed to the technology. However, the study gktlsghexpected results bringing up a well
pronounced challenge of information, even in ttwatmns with biogas users. In addition,
another related issue was highlighted: a lack efrést to acquire information.
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Despite the fact that biogas users were the firdtfaremost referred source of information on
biogas, the issue of lack of information was equakll pronounced in the locations with biogas
users and in the locations without. Moreover, thers of the non-users who had seen a biogas
digester was similar independently on the preseheeuser in a location. This suggests that the
presence of biogas users may not increase the @ngptmsthe technology among the neighbours.
Though the reasons for the observed behaviour mardiscussed with the respondents, it may
be speculated that it is either the users who atrevitling to be open and promote biogas among
their community or the neighbours in the surrougdiare not interested enough to acquire the
information.

In the first case, biogas users, especially ifrtimsitallation is subsidized, should be given
incentives to organize events to introduce biogdkeir community. It should be also in the
interest of biogas contractors to agree with tbkénts to organize presentations for non-users.

In the second case, there is a lack of intereshgmon-users, which is consistent with the
passive connotation observed in their commentstladeferences to the issue of lack of interest
by respondents themselves. Lack of interest immeell addressed issue in the previous
literature on biogas adoption. The main informatielated issues tackled are lack of awareness
(ETC Group, 2007; Mwakaje, 2008; Mwigiri et al.,0&) and lack of technical knowledge (Jain,
2009). Ni and Nyns (1996) developed a model ofiacinfluencing the internal motivation of an
adopter. The model puts forward the technical g@tkand relative advantages of biogas use,
including the financial effects, as the driversdoradopter’s interest. In our study the
respondents had a technical potential for biogad tlaey discussed the attributes of biogas use in
a very positive manner, showing appreciation amedepence for biogas use. However, they also
made passive comments regarding the lack of infbomand exhibited a lack of interest to visit
biogas users. The observations showed little ctamgig with the model of Ni and Nyns (1996)

as the lack of interest was referred to despitet wicthe motivation factors being present. One
possible explanation is that the misperceptioni@d#s financial implications may outweigh the
other motivation factors and deter potential u§ens being interested in acquiring more
information about biogas.

Overall, if such phenomenon of passive behaviowatds obtaining information is proved on a
population level, it may hinder the expectatiorat thiogas adoption rate will progressively
increase with more adopters in the neighbourhood.

5.4 Options for funds

The challenge of money is often cited in the litera on biogas adoption; likewisgack of
money”was often stated as a reason for biogas non-aahoiptiour discussions. However, the
findings of this study show that the same label medgr to two distinct issues: first, biogas
maybe perceived as an expensive option in compatisother cooking fuels, and thus provoke
the complains about money (see above); and settundpst structure of biogas requires a
household to have a lump sum at the time of coatstmny, which is cumbersome given the high
cost of biogas digester relative to an averagedimid income. These two issues were showed
to have different implications, since the firsaisnatter of perception and the second is a matter
of household abilities to obtain funds. Howevertha household surveys of the previous studies
the distinction between the two was not addresseel Miwakaje, 2008; Mwigiri et al., 2009).

Examining the challenge of funds, the tradeoffsveen savings and credit were elicited. The
results showed no clear preference for credit egegings. Savings were not perceived as a
feasible option to accumulate that much of moneyil@ other hand, credit was not a desired
option due to a fear of loosing one’s property,le/redit accessibility issues were not
pronounced as problematic. Though lack of acceseettit may be a factor hindering biogas
adoption (Gichohi, 2009), the observations of #igly indicate that the problem may not be

IVM Institute for Environmental Studies



44 Discussion

recognized by households. A more prevalent issisthvaperceived credit risks, therefore,
facilitation may be needed to tackle householdis@gtions of credit and to increase their
willingness to use it.

Notably, the perceived inability to save was compiging both options for funds, savings and
credit. There was a stated lack of confidence giability to save, due to the many competing
needs, unstable income from farming, and lack térd@nation. Therefore, it was perceived to
be almost impossible to accumulate savings oves.tor the same reasons, credit was
perceived as posing a risk to loose one’s prop#reyinability to save leads to a possibility of
failure to pay back the loan and a risk of theatelal.

Though biogas adoption maybe an opportunity to awpra household’s potential to save, since
the actual household spending decreases, suchakssowere not observed in the fieldwork. On
the contrary, credit for biogas was perceived tonoee risky than credit for business purposes,
since biogas does not generate additional incaroe)y reduces spending. The reduced
spending was not perceived as tangible savingghahilinked with the misperceptions of
biogas financial effects. Therefore, increasinguhderstanding of the financial effects of biogas
may not only lead to a higher preference for biagses but also may increase the confidence in
one’s ability to save and even pay back the loams€quently, the recognized tangible savings
from biogas adoption are likely to increase houkkphoeference for credit.

Overall, it may be that the cost structure of b®igasingle most important deterrent from biogas
adoption. First, it does not fit the pattern datieely low household income and little share of
savings, thus, bringing up the issue of funds. Becits financial effects are not well perceived.
To prove the point, the “gas for cash” model wdsred as an alternative way of biogas
acquisition according to the principle “pay for Usehe model generated widely positive
feedback, which is showed the potential successidi a model, and just how important the
challenge of funds is.
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6 Conclusions and recommendations

6.1 Conclusions

Considering the prevalent cooking fuel mix, biotgshnology offers many advantages to
improve the livelihoods of Kenyan households. Hoareits dissemination has not picked up
since the start of promotion thirty years ago. Btigly attempted to explore households’
perceptions influencing their decisions on biogégpéion, and generated the following
conclusions.

First, the perceptions of biogas attributes ofindécate a preference for biogas among non-
users. Remarkably, the most recognized biogas itemedfre savings, availability and
convenience, which coincided with the most impdrtdated criteria for a cooking fuel choice.
In addition, non-users did not perceive any chalsnof biogas use as deterring or making
biogas inferior to other cooking fuels.

Only the perception of biogas costs was ambiguadspatentially hampering the preference for
biogas. Non-users exhibited a lack of understandirtbe long-term financial effects of biogas
use. Subsequently, it was hard for them to accfmurihe savings arising from biogas use when
considering biogas costs, which led to the peroapif biogas as being expensive. The failure to
compare the long-term costs of biogas to the atbeking fuels may deter the households from
considering biogas adoption.

Second, the perceived challenges of biogas adoptimprised two prevalent issues: lack of
funds and lack of information.

Notably, the stated challenge‘“tdck of money”was linked with two distinct issues: the
misperception of biogas cost, and the lack of fulnd®iogas construction. Addressing the
challenge of funds, it was found that non-usersndidperceive credit as inaccessible. In stead
there was no clear preference for credit over ggvitue to the associated risks of loosing one’s
property. Moreover, the lack of confidence in oredity to save amplified the perceived credit
risks. Therefore, improving the understanding ofjais financial effects as generating tangible
savings may increase the preference for credit.

The challenge of information was widely pronounaetbng the participants though the study
was carried out mostly in the locations with biogasrs. It was observed that the presence of
biogas users may not increase the exposure ofusutireg households to the technology.
Moreover, an issue of lack of interest emerged @ssaible reason for the observed household
passiveness with respect to obtaining more infdomatbout biogas. Again the misperception of
biogas cost could be a reason for the demonstiat&df interest.

Overall, the cost structure of biogas appears tofigencing all the issues brought up. The
perception of the financial effects of biogas maydecisive to the preference for biogas use.
Consequently, the preference for biogas use detemhe interest in biogas that is crucial to
acquire more information about the technology astdadly consider the option to adopt it.
Finally, the recognition of the savings arisingnfrbiogas use can increase the trust in one’s
ability to save and the willingness to take credit.

6.2 Recommendations for biogas promotion

Stemming from the findings of this study the foliogy recommendations for biogas promotion
in Kenya could be made. First, there are a fevibattes of biogas use that could be promoted
more to increase households’ preference for biogas:
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e First, it is important to promote a framework allog for non-users to evaluate biogas
costs in comparison to other fuels, since the atdadbmisperception of biogas financial
effects may be the single, but most important detgrof biogas use.

* Biogas promotion should focus on the aspects df ewailability and convenience, since
these are the most important criteria considerelddmgeholds when choosing a cooking
fuel.

¢ Another point for biogas promotion is the finanlialnrestricted use of cooking energy
once biogas is adopted. It would increase a holdsHmancial energy security since the
household would not be dependent on the priceuiins of other cooking fuels. This
aspect should be important to households given lingth spending on cooking energy.

* Bio-fertilizer should be promoted more among pagnisers, since its effects are
supported by literature and user experience, vihdee was an ambiguous opinion about
its added value observed among non-users.

* Finally, household awareness of the positive bi@jiests on health should be promoted.
Though currently health is stated to be a mindeddn for cooking fuel choice, there are
estimates showing the high costs incurred by haldstdue to indoor pollution (Pant,
2007). If households came to realize these cdsse twould be more reasons to opt for
biogas.

Moreover, the findings suggest that biogas promatioould be targeted at two stages:
generating an interest in biogas among non-userinaneasing the opportunities to obtain
detailed information for those interested. Therefarformation through media, like radio or
newspapers, or books can be a cost-efficient wagaoh many households and effective enough
to generate an interest on a wider scale. Strutiwmeparisons of biogas and other cooking fuels
based on their attributes of use and cost imptioatover time may provide useful insights to
households and help to realize the advantage®gébi The generated interest could bring more
initiatives from households to obtain practicabmhation themselves: like visiting biogas users
or contacting biogas contractors. Since an acigdlte see a biogas digester was observed to be
decisive for an adoption, biogas users should b#vated to be open to visitors and expose their
experience, which agrees to the recommendatiopseiious studies (Mwigiri et al., 2009;
Walekhwa et al., 2009)

Finally, the options to supply households with Bisgt a cost structure adjusted to their income
patterns could be explored in practice. The teglad for cash” model generated very positive
feedback and a high interest among non-users, stiggehe potential of such a supply model.

6.3 Recommendations for further research
There are a number of topics which could benegitffurther research:

¢ Though this study inferred a preference for biagses from qualitative discussions, a
structured comparison of available cooking fuelam based on a set of criteria could
enrich the understanding on the rationales of Hmldduel choice.

* The understanding of the financial effects accrungr time deserves further research
since it may be the underlying factor of many aadles to biogas adoption. The level of
understanding of the framework could be testedgusimice modelling and more in depth
gualitative discussions.

¢ The lack on interest to pursue available informrmati@s an unexpected outcome in this
study; therefore, further studies on the prevalaidhe phenomenon and the reasons for
it could yield valuable insights.

* Also it should be researched what kind of inforimadtis lacking for the households, as the
claim is often cited without underlying explanason
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Annex A FGD facilitator guidelines

Introduction

- This research is about on households’ opinionstfiogas as a fuel for cooking, its
challenges and benefits and how it compares ta Gllets.

- Our discussion will last for about 1.5 hours. W wfifer some refreshments at the end of the
discussion.

- We are not promoting biogas; therefore differenbmms about it are welcome. Feel free to
have your own opinion which may not agree withdhsup.

Technology & information sources
1. How did you get to know about biogas technologg? iffie first time, etc.)

2. Imagine you have to describe biogas as a cookielgdusomeone who does not know
anything about it. How would you do it? How biogesrks? How can it be used in your
house?

3. What inputs can you use to feed biogas digester& \attout latrine?
4. How would you decide on the size of the biogastflan

5. If you wanted to know more details about biogasetogy (how it works, how to get it),
where could you get information from? What orgatiwes/ how many contractor do you
know related to biogas?

6. How would you describe people who already havengds digester?

Benefits of biogas use
1. Why could biogas be attractive as a cooking fuel?
2. Who from the household benefits most from the ddBagas? How?

In case some of the commonly known biogas beneditsot mentioned, the facilitator neutrally
offers them for the group discussion.

Checklist of benefits:

- savings on cooking fuel costs

- fertilizer substitute

- time savings

- improved health conditions

- improved sanitation

- deforestation, environmental issues

Challenges of biogas adoption and use
1. What are the main reasons you have not boughtgasidigester until now?

2. What inconveniences does a household deal with whigrg a biogas digester?

Checklist for challenges of biogas use
- additional work

- maintenance

- technical complexity

- ambient effects: smell, aesthetics
- cultural taboos

3. What does it require to keep the digester runniiigout problems?
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4. Have you heard of any failures of biogas digesté/bat are the reasons for biogas digester

failures?

5. What do you think about the service and knowleddaagas contractors?

Financial effects of biogas use % '%|%|%| l

Facilitator draws a figure representing costs, thied colours %

. What are the financial savings once a biogas digésin 2
W

4 “

it year by year explaining how savings accumulate: % S -~
- charcoal example (red object) % '
- biogas example (green object) %

Z
What are the costs that a household incurs wheziroig 7///%
a biogas digester? ///%

)

use?

Going through the list of benefits: Are there sdmeefits 7/
of biogas that have no monetary value? (healthtetiam,

time) Is it worth taking into account their value?

How long do you think it takes for the savings twer the investment costs? (payback
period)

Considering biogas average costs (for investmeshuar), do you think biogas is an
expensive fuel? (you would spend all this money dive time anyway, and keep on
spending) Do you think it is financially worthwito obtain biogas?

Funds for biogas adoption
Obtaining a biogas digester involves high startogts.

1.
2.
3.

How can a household obtain the necessary funds?
What could be the sources of credit? (bank, codiperanformal sources)

What are the conditions you could get credit wiihgroup knows) How accessible are
sources of credit?

Facilitator adds the additional costs to the dragvand explains the trade-off of getting money

4.

now and waiting to save.
If would were decided to get biogas, which would ywefer: taking a credit to finance a

biogas installation or waiting and accumulatingisgs? Why? (pros & cons)

“Gas for cash” model
There could be another way to obtain a biogas thgesithout any investment costs. A

SN

contractor would come and build a biogas digesteydur household on his own costs, and
you would not pay any money for it. When the idatadn is complete, you would pay for the
gas you use, like you now pay for charcoal. Ifdigester breaks down, the contractor would
fix it for you free of charge. After several yegmsu would own the digester.

Would such an offer be attractive for you? Why?

Who should be responsible for feeding the digestény?

Would you rather pay higher price for a certainigetor much lower price without an end?
For how long do you think it would be fair for auszhold to pay?

What other conditions would be important for yowsirch an offer?

Thank you for your participation!
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Annex B FGD participant questionnaire

[0 Jo7=1 (o] o 1 Date: oo

1. Affiliation with biogas

a. Have you heard that it is possible to use biogas@mking fuel? YES NO
b. Do you know someone using a biogas installation? SYENO
c. Have you seen a biogas installation yourself? YENO

If yes, When & Where? ... e
d. What andhow many cattle are there in your household? ..................cooivn.
e. What is the style of farming:

1) free-range 2) zero-grazing 3) MIXed ........ccoviiiieieiennes e aes

If the answers to the first questions indicate thatrespondent is familiar with biogas
technology and qualifies as a potential customerishinvited to a FGD Points to mention:
- We do not offer any financial compensation, butéhgill be some refreshments provided.
- It will not take more than 1.5 hours. Time & place:.

2. Participant information
A, NI Lo e e e

D, O CCUPALION: ...ttt e e e e

c. Education: ...l (no. of years):
1) primary 2) secondary  3) post-secondary 4) other.........
d Age:..............

e. Relation to household head (if participant is nmisehold head): ......................
3. Household information

a. Number of household members, who share the sankedaveal: .....................

b. Age of the household head (if participant is naisehold head): .......................

c. Main household income source (type of farming):......ccceeee i i,

d. Yearly household income (including subsistence edjtere):

i) <100,000 KSh i()100,000-200,000 KSh iif) 20008800,000 KSh

iv) 300,000-400,000 KSh v) 400,000-500,000 KSh >/4$00,000 KSh

€. Fuels used for COOKING: .......ooiiiiii

f.  Yearly expenses on fuels for COOKING: .....oovieiriieiii i e v e e
4. Attitude towards biogas

a. What is your personal opinion about biogas as &ingduel? .........................

b. Mobile number (optional): .........c.oviiiii

to inform if any changes occur. We provide our nehumbers.
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Annex C User interview guestionnaire

[0 Jo7=1 (o] o 1 Date: oo

This research is about on households’ opinions tiogas as a fuel for cooking. Our discussion
will take about 45 minutes. We do not offer anyafigial compensation for your contribution.

1) Participant information

C. NAME: Lo AQE: i
Lo TR O o o 10T 1o o
e. Education: ..............ocoviiiennnn. (no. of years):

1) primary 2) secondary 3) post-secondary 4)other..................
f. Relation to household head (if participant is nmigehold head): ....................cooeen .

Household information
Number of household members, who share the sankedaneal: ............ccovvvviiiiiinnnns
Age of the household head (if participant is naigehold head): ................cocoeiiiiiiis

e o o o 0

o

What is the style of farming: 1) free-range  2)ozgrazing 3) mixed .............ccovevennes
f.  Yearly household income (including subsistence pcts):

i) <100,000 KSh i()200,000-200,000 KSh iif) 20003300,000 KSh

iv) 300,000-400,000 KSh  v) 400,000-500,000 KSh >$00,000 KSh

6. Existent Biogas installation
o IS { . - S For how long do you hat®................

Is the latrine connected? .............oveiiennnns If NOt, WNY? ...t v,

What do you use produced biogas for?
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c. Cooking fuels in use (indicate proportions):

before adopting biOgas: ......cc.iriit i

d. Yearly expenses on cooking fuels:

before adopting biogas: ......cc.uieiii i -

Biogas as a fuel for cooking

7. Information channels & learning

a. How did you get to know about biogas technologyg. (®r the first time) When you got
interested, what sources of information did youtadearn the details how biogas
installation should be designed and function?

b. What organizations do you know that are relateoidgas? How many contractors are active
in your area?

c. What was the reaction of your community when yautetl using biogas?

What questions or concerns did visiting people have

8. Benefits

a. Why did you decide to use biogas as a cooking fiéiat were youexpectation®

b. How did the routines of your household change symeestarted using bioga¥®ho from
the household was most affected by use of biogas®’H

c. What other benefits have yawgtually experiencedwhen using biogas for cooking?

In case some of the commonly known biogas beaeditsot mentioned, the interviewer asks

about their relevance:

Checklist of benefits:

- savings on cooking fuel costs
- fertilizer substitute

- time savings

- improved health conditions

- improved sanitation

- deforestation, environmental issues

9. Challenges
a. Whenobtaining a biogas digester, what were the major challerdjffiulties you faced?

b. What does it require to keep the digester runniitigout problems? How difficult or easy is
it?
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¢. What other inconveniences do you face when usisiggas digester?

Checklist for challenges

- additional work

- maintenance

- technical complexity

- ambient effects: smell, taste

- cultural taboos

10. Technology and Contractors

a. Have you had any problems with your digester s@ far YES NO
If yes, what kind of problems?

b. How do (would) you solve maintenance problemd)efytarise?
What are the common reasons for biogas digestardaithat you know?

d. What has your biogas contractor done to make saueaye satisfied with using biogas?
How were you instructed to use the digester? Arargntee? Follow-ups?

e. Are you still in contact with the contractor whoilbyour digester?  YES NO
If yes, what services do you receive how?

f.  What is your opinion about the service and know¢edfbiogas contractors?

11. Financial Effects
a. What costs has your household incurred when obigiaibiogas digester? What did you pay
for? What are the costs to maintain you biogasstigydif any)?
b. What are the savings for your households oncegabidigester is in use?
Are there some benefits of biogas that have no taopgalue? (health, sanitation, time)
Is it worth taking into account their value?
How long do you think it takes to recover your istreent?

d. From financial perspective, are you satisfied wibhir decision to adopt biogas? Why?

12. Funds
a. Biogas installation comes with high initial codféhat was your way to obtain the needed
funds?

i. If savings were used: How much time did it take ymgave the needed amount for this
investment?
ii. If credit was used: What were the conditions tlmat ook your credit? (accessibility,
interest rate, loan period, collateral
b. What other ways to obtain the funds were avail&dngou (if any)? What about informal

sources?
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c. Why did you choose your source of funds and notathgr? credit with extra costs vs.

waiting & saving

13. “Gas for Cash” model

Imagine there could be another way to obtain adsatjgester, without any investment costs. A
contractor would come and build a biogas digesteydéur household on his own costs, and you
would not pay any money for it. When the instatiatis complete, you would pay for the gas
you use, like you now pay for charcoal. If the dige breaks down, the contractor would fix it

for you free of charge. After several years you dawn the digester.

Would such an offer be attractive for you, if yaadmot had a biogas digester yet? Why?
Who should be responsible for feeding the digestény?
Would you rather pay higher price for a certainigetor much lower price without an end?

For how long do you think it would be fair for ytm pay for the gas?

® 2 0o T 9

What other offer conditions would be important you, as a client?

Thank you for your participation!
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Annex D Respondents data
Biogas 3 " Main cooking Yearly expenses on Knows | Seen
AL AL I users GgiC;Lép Hee Education CBep. HH size lnEs (B fuel* cooking fuel auser | biogas
around Min [ Av | Max Type | % [Farmers Range | % Type | % | Min [ Av [ Max % %
Ruku Men 6 24 40 67|secondary 67% 83% 4| <200 100%/|charcoal 83%|10.800 19.733 28.800 100% 67%
Ruku Women 11 24 38 49|secondary 73% 64% 4/100-200  73%|charcoal 64%|12.000 24.346 48.000| 100% 55%
YES i
Kerarapon Men 9 20 34  50secondary 56%|  44% 5/100-200  56% g;es""""d’ 89%| 7.200 19.200 36.000|  56%| 44%
is)
£ Kerarapon Women 9 32 41  55/secondary 67%|  67% 5/100-400  78% gt‘:vz%%i‘j' 78%| 9.600 30.633 72.000] 100%| ~ 44%
z -
Kabete Men NO 7 25 35  58|secondary, higher 71%|  14% 5 <200  71% g;es""""d’ 71%| 9.600 33.943 78.000]  14%  57%
Kabete Women 11 19 36  7o|3€condary, post- 73%|  82% 5| <100 73%/SMC0al eie0l 3600 23.891 72.000]  36% 45%
secondary firewood
Peri-urban Nairobi area 37 59% 4,82| <200 7% 25.291 68% 52%
Kithirune Men 6 30 49 66|secondary 83% 100% 4| <200 83% |firewood 100% 0 8.500 36.000 83% 67%
Kithirune Women YES 6 33 46 62|primary, secondary 83% 83% 4/100-200  83%]|firewood 100% 0 17.580 38.280 100% 33%
= Timau Men 7 25 43 55|secondary 71% 86% 5[ 100-200 57% |firewood 100% 0 18.786 60.000 86% 43%
% Timau Women 7 31 44 61|secondary 71% 86% 5| <200 71%|firewood 100%|12.000 25.714 52.000 100% 86%
Kianthumbi Men NO 8 36 47 62|secondary 50% 75% 5| <200 100% firewood 100% 0 13.475 36.000 38% 50%
Kianthumbi Women 8 27 41 60|secondary 63% 88% 4| <200 63% firewood 88%| 6.000 13.988 28.400 25% 38%
Interior Meru area 45 86% 4,61 <200 79% 16.340 72% 53%
Total 95 19 41 70 secondary 59% 72% 5/ <200 78%| firewood 63% 0 21.260 78.000 68% 52%
Main Main Yearly Duration
Area Location Gender User Age Education Occupation HH HH e 2 Bl < . | Subsidy
relation | size level g fuel fuel cooking, | ownershi
now before before p
— Ruku Woman | User A 51 | secondary farmer wife 5 >500 Biogas gas 55.400 12 YES
g Ruku Man User B 55 | post-secondary | farmer & teacher head 7 >500 Biogas gas 60.000 60 | YES, later
'g Kerarapon Woman | User C 33 | university teacher wife 4| 200-300 | Biogas gas 36.000 12 YES
Kerarapon/ Bulbul Women | User D 54 | university government official wife 6 >500 Biogas gas 80.400 24 YES
Peri-urban Nairobi area 48 55 Biogas | Gas 57.950
Kithirune Man User E 38 | secondary farmer head 4 <100 Biogas charcoal 60.000 7 YES
S Kithirune Man User F 41 | post-secondary | farmer head 6| >500 | Biogas firewood 36.000 11 NO
] Kithirune/ Nthimbiri | Man User G 50 | secondary business & farming wife 3| 200-300 | Biogas gas 18.000 0,5 | YES, later
= Kithirune/ Nthimbiri | Woman | User H 52 | post-secondary | teacher wife 5| 200-300 | Biogas firewood 27.600 7 NO
Timau Man User J 65 | post-secondary | farmer, retired teacher | head 4 | 100-200 | biogas firewood 4.000 24 NO
Interior Meru area 49 4,4 Biogas | Firewood 57.950

" For the indicated respondent data the most dorhotearacteristics in a group are presented. A péaige indicates a share of group members who havehiaracteristics
specified. At least 50%o0f group members are desdrity provided characteristics. For example: thgeeaof income for each group is selected so tlamtprises at least
50% of group participants.
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Annex E Fieldwork locations

et
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CEa.

Fatu
| e
INTERIOR MERU AREA

Interior Meru area

1-Timau
2 — Kianthumbi
3 — Kithirune

© LakoBogora  «Meru

Hhount Kenya

& - No users of biogas around
* Garissa: ’

’ - There are users of biogas around Peri-urban Nairobi area
4 — Kerarapon

5 — Ruku

6 — Kabete

PERI-URBAN NAIROBI AREA
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